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I.

—

On some Foraminifera from the North Sea, etc., dredged hy the

Fisheries Cruiser, ' Goldseeker ' (Fnternational North Sea

Investigations— Scotland). II. On the Distribution of Sac-

cammina sphasrica (M. Sars) and Psammosphmra fusca
(Schtdze) in the North Sea : particnlarly with reference to

the suggested identit// of the two species.*

By Edward Heron-Allen, F.L.S., F.G.S., F.R.M.S.,

and Arthur Earland, F.R.M.S.

{Read November 20, 1912.)

Plates I, II, III, IV.

The two Ehizopods, which form the subject of this paper, are

members of the family Astrorhizid?e and of the sub-family

Saccammininge in the classification proposed by the late H. B.

Brady, and were both originally described from specimens dredged

in the North Sea ; both are, however, very widely distributed and

* Some portions of this paper were read by the authors before Section D
(Zoology) of the British Association at Dundee, in September, 1912, and an
abstract of those portions will appear in due course in the Proceedings of the

British Association. The paper is here presented in extenso.

EXPLANATION OF PLATE I.

Pigs. 1-12.

—

Saccammina sphaerica M. Sars. Successive stages of growth, from the

earliest observed form to the adult test.

„ 13, 14.—Irregular type, incorporating large sand-grains, etc., in the test.
^

„ 15.—Faroe Channel type, utilizing sponge spicules as building material,

viewed as a transparent object (balsam mount).

„ 16-19.—Faroe Channel type (opaque).

Figs. 1-14 magnified 35 diam. Figs. 15-19 magnified 50 diam.
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very abundant, not only in that area, but in many other localities

situated all over the world. A certain measure of superficial

similarity which exists between the two forms, has unquestionably

led to much confusion in the separate identification of specimens,

and as an outcome of this confusion Dr. L. Ehumbler, followed as

an authority by other Khizopodists, has endeavoured to prove the

identity of the two species with one another. We have found

ourselves unable to accept or agree with the deductions of

Dr. Ehumbler and his followers, and we shall endeavour in this

paper to re-establish the generic and specific divergence of the two
forms.

Saccammina sph^rica, the earlier discovered and described

species, first appears in a list of Foraminifera compiled by the

elder (M.) Sars, from dredgings made by him off the coast of

Norway in a depth of 450 fathoms (830 metres). This list was
published in 1868 (1)* but the record was not accompanied by any
diagnostic description or figure of the species. The identification

of the species referred to by this nomen nudum has, however,

since then, been established in two ways. Firstly, the specific

name, and the locality from which the specimens were obtained

are sufficient, regard being had to our present state of knowledge,

to identify Saccammina sphserica with a well-marked type which
is abundant in Norwegian waters. Secondly, G. 0. Sars (^) in

1871 identified his father's species with specimens collected in the

Hardangerfjord (500 fathoms). They are described by him as

being " like small hail stones."

Psammosphxra fusca was first figured and described by Dr.

F. E. Schulze in 1874 {3) as follows :—

Specific

Name



Distrihution of Saccammina sphaBrica, etc. 8

translucent and ^-^ mm. thick, distinctly enclosed another whicli

contained the sarcode-body, and which was naturally also a globular
hollow space. This latter was composed mainly of small sand-grains
which were glued together with a finely granulated grey-brown
cement of the colour which characterizes the adult sliell. Whilst
the outer surface, as already noted, is only moderately smootli,

and, moreover, sometimes interrupted by an out-jutting sand-grain

or small stone (Plate I, fig. 13), so the interior surface appears to be
from every point of view uniform and quite smooth. In the inside

of these sand-capsules, in some cases, a granular soft mass was
found which could be taken to have been altered Rhizopod proto
plasm coagulated by the action of the spirit in which the material

had been preserved. Generally the shells were empty."
The confusion which has constantly obscured the history of

the two forms makes its appearance at this early date, for of the

six small and rather indefinite figures with which Schulze illus-

trated his new species, one at least (J, fig. d) unquestionably repre-

sents the species already named by M. Sars, while three other

figures (a, h, and e) are open to doubt and may represent either

abnormally regular specimens of Psammosplifera fusca, or speci-

mens of Saccammina spliserica viewed from a point from which the

characteristic aperture of that species is invisible. Two only of

Schulze's figures (c and /) represent undoubtedly, the form which has

since been figured and described as the typical Psammosphaera fusca.

An examination of the co-types of Psammosphaera fu>>ca mounted
by Schulze and preserved in the " Brady Collection," now in the

Museum of Comparative Anatomy at Cambridge, tends to confirm

our belief that Schulze failed to discriminate between the two
species. The specimens are mounted in fluid, in cells, and cannot

be examined with any great precision, but in their large size and

general appearance they resemble Saccammina sphserica more than

Psammosjjh^ra fusca. As, however, no aperture can be seen in

the present position of the specimens, their exact identity remains

doubtful.

In 1883 Dr. Haeusler noted the occurrence of Psammospheera

fusca in a fossil condition, and (4) gave three good figures of the

form, pointing out that an identical organism was to be found in

the Bimammatus zone and in the Transvcrsarins zone of the

Jurassic, differing only from recent specimens in its relatively

small size (0 • 1 mm.) and in points attributable to chemical and

geological influences.

In 1884 Brady in his report on the scientific results of the

Challenger Expedition (5) diagnosed the two species at some length,

in connexion with specimens obtained on that Expedition. His

figures leave little to be desired. They represent typical specimens

of either form, presenting all the marked characteristics which dif-

ferentiate the two species. But in his diagnostic descriptions of the

B 2
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specific points of difference he was less felicitous, and some of the

points on which he lays particular stress, are, in our opinion, due

to his having confused young specimens of Saccamminco sphmrica

with adult "specimens of PsammosplicTra fusca. This confusion

.nd its consequent errors in descriptive diagnosis have, in our

opinion, been largely responsible for the subsequent confounding

of the two species, and also for Dr. Ehumbler's attempts to merge

the later described PsammospJuvra fusca, v/ith the earlier dis-

covered Saccammina sphserica.

Brady's description of the two species may be quoted witli ad-

vantage in juxtaposition with the original description of Psammo-
sphsera fusca by Dr. Schulze :

—

Beady. Schulze.

Saccammina sphserica. Test

free or rarely attached. Glo-

bular or pyriform, consisting of

a single chamber, with compact

coarsely arenaceous walls, and a

simple orifice situated in a nipple-

like protuberance.

Diam. ^^V to | inch (1 to 3
' 5

mm.).

Psammosphsera fusca. Test Test free, or attached
;
globu-

free or attached ; spherical or lar, 2 to 4 mm. in diameter. No
nearly so. Exterior rough and visible aperture. Sometimes with

coarsely arenaceous. Interior larger grains protruding. In-

smooth. With minute interstitial terior smooth,

orifices, Ixit no regular aperture.

Colour, reddish-brown.

Diam. y|o to I-
inch (0'16 to

4*0 mm.).

Brady's description of Saccammina spliderica is admirable, and
would be sufficient for the complete identification of the adult

without figures of any kind, but his description of Psammosphsera

fusca contains several points of a misleading nature. The words
" interior smooth " can only be accepted in a very limited sense.

Some specimens no doubt may be so described, but the species at

large has no marked characteristic of the kind. A more important

matter for comment is the statement that whilst the test possesses

no general and specialized aperture, it has ''minute interstitial

orifices." The term is not definitely explained, and some controv-

ersy lias arisen around it. In his subsequent account of the

species Brady suggests that whilst Psammosplidera fusca possesses

no general aperture, protoplasm exudes or protrudes through the
" more or less porous tests." Perhaps the interstitial orifices to

which he alludes are the exceedingly fine passages occurring be-

tween the particles composing the finely granulated cement which,
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as we know are in some genera (Storthosphsera etc.) the only
means of communication between tlie interior and the exteri(jr of

the test. Or perhaps he had in view certain larger apertures or
" chinks " such as those formed by the angularity of the sand-
grains. Such chinks are the normal aperture in the young stages

of Saccammina sphmrica before the formation of the nipple-sliaped

protuberance which bears the aperture in the adult shell of that

species. This matter remains open to doubt. Unless Brady was
referring to the porous cement between the sand-grains it appears
evident from an extensive examination of specimens of Psammos-
pheera fusca from a large number of localities, that he must liave

been dealing with either (a) worn or imperfect specimens, or (h)

immature specimens of Saccammina sphserica in which, as we have
just pointed out, such a " chink " aperture is to be found.

A careful examination of the numerous specimens of Psammo-
sphsera fusca mounted by the late H. B. Brady and preserved in the

British Aluseum at South Kensington and in Brady's own collec-

tion now, as above mentioned, at Cambridge,* throws no light on
the meaninoj of his reference to the " interstitial orifices." There
are no specimens exhibiting such openings. But many of the speci-

mens are of the neat spherical type since separated by Flint under
the varietal name parva, and are built up of minute angular grains

of clear quartz. These grains being set at various angles reflect

the incident pencils of light in different directions, while in some
€ases the ray of light striking a quartz-grain at right angles to the

fractured surface passes through into the interior of the sphere and
is absorbed. Such particular grains being colourless are practically

invisible and look like black gaps in the wall of the sphere. This

optical delusion may be the origin of Brady's misleading definition.

A similar effect on a large scale may be observed when looking at a

lattice-window from which light is reflected towards the observer.

Most of the panes of glass are visible owing to the reflection ot

light from their surface. Others look like empty dark spaces in the

frame owing to the passage of the light-rays unimpeded and unde-

flected through the glass.

In 1894 Dr. L. Ehumbler published a long and exhaustive

* There are six slides of Psammosphs&ra fusca and four of Saccammina sphserica

at Cambridge. Among the former is a complimentary slide from F. E. Schiilze

containing two large specimens in fluid, which are probably Saccam,m,ina ; another
slide labelled " Challenger 286, S. Pacific, 2335 fathoms " contains rough deep orange

spherules which are probably not Foraminifera at all, but concretions, or infiltrated

Radiolarians. One slide, " Porcupine 16, W. of Ireland," is P. fusca of the large

roughly built spherical type. Two slides, " Knight Errant No. 7, Warm Faroe
Channel, 530 fathoms," and " Challenger 122, S.E. off Pernambuco, 350 fathoms,"

are P. fusca var. parva, some spiculiferous and others not. The last contains
" Challenger 122, specimens laid open " (Brady, 5, pi. 18, fig. 7).

Of the four slides of Saccatnmina two contain typical specimens and are labelled

" Knight Errant 7, Faroe Channel, 530 fathoms " and " Porcupine 5, W. of Ireland,

364 fathoms." The other two slides contain wild growing and imperfect specimens

of Reophax scorpiurus and Hormosina, and one P. fusca, var. parva.
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thesis (6) having: for its principal object the identification (Verein-

igung) of Psammosphmra fusca as a " young or immature stage of

Saccammina sphsericay His researches are largely based upon

the occurrence, in a sessile form attached to the tests of Saccam-

mina spliderica, of an organism which he regarded, owing to its

position and the structure of its shell-wall, as the primordial stages

or chambers (Primativgehduse) of Saccammina. He concludes that

this organism originates in an amoeboid extrusion of protoplasm

from the Saccammina, which naturally settles down as a test-form-

ing organism either upon, or in the neighbourhood of, its parent-

shell. According to Dr. Ehumbler these Primativgehdicse are usually

attached to the surface-contour of Saccammina near to its orifice,

but he admits their occurrence attached to small stones and other

organisms. The figures which he publishes show, first of all, a

small sessile mass of very fine sand- grains mixed with, sponge-

spicules and diatoms, the whole organism being not much larger

than one of the largest sand-grains forming the shell of the parent

Saccammina.
Later stages, according to Dr. Ehumbler, show an increase in the

number of sponge-spicules, which at a still later stage are discarded

and replaced by sand-grains and shell-fragments. Following these

stages of growth, Dr. Ehumbler asserts that the sessile organism
reduces its base of attachment to a single sand-grain surface, and
finally detaches itself from the parent Saccammina and commences
a free existence in a form which he considers to be identical with
the Psammosphmra fusca of Schulze. He accounts for the fact

that the child is now as large as, or larger than, its parent by pos-

tulating that the size is relatively one of external appearance only,

due to the large dimensions and projecting external angularities of

the constituent sand-grains. He figures as the next stage a Psammo-
s'p'hdera-\\]s.Q test with an irregular aperture level with, or sunk
beneath the contour-surface of the shell-wall, and from this form
of aperture he traces the gradual evolution of the nipple-shaped
protuberance {Pylomtnbus), which signalizes the completion of the

adult test of Saccammina.
From the elaboration of these details and from an extensive

and highly technical investigation relative to the nature of the

shell-cement and its composition, and to the sarcode-body ( WeicJi-

korper) and its nuclei, Dr. Ehumbler considered the identity

( Vereinigung), of the two forms to be established. Mr. J. J. Lister

(7, 8) accepts, with more or less reservation, the deductions of
Dr. Ehumbler, as also does Dr. F. Liicke (9) who repeated many
of his experiments and confirms his general conclusions, although
he failed to confirm by experiment much of the evidence tendered
by Dr. Ehumbler. It must also be borne in mind that Dr. Liicke's
work is a thesis leading to his Doctorate degree at Kiel University,
and is rather a review of Dr. Ehumbler's work, accompanied by a
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repetition of his experiments, than the result of independent and
original investigations upon individual lines. It should, however,
be noted in this place that in his later (1903) published " Zusani-
nienstellung " {11, p. 241) Dr. Rhumbler does not speak with so

certain a voice. All he says in this place is :
" The independence

of the affinities of this genus

—

Psammosphsera—is doubtful, as the

Saccammina, equipped with a symmetrical aperture, passes quickly
through a development stage, which agrees in all essentials with
the given diagnosis, so that in special cases it can he treated as a
youthful stage of Saccammina!' The italics are ours.

In connexion with the researches of Drs. Rhumbler and Liicke,

it appears to us that the first and most striking point—in viftw of

the importance of their deductions—is the insufficiency of their

material for the purpose of arriving at a final conclusion. Dr.

Ehumbler's work appears to have been based entirely upon a

single gathering, made at the very limited depth of 40-80 metres

in Christiansand Fjord, Norway. Dr. Liicke's material was ob-

tained from wider and more varied dredgings, but even so his

gatherings represent but a very restricted area, being provided by
only eight different dredgings, spread over an area of about 200 X
70 miles in the central North Sea, at depths ranging from 100 to

400 metres.

In view of the extreme variability of many arenaceous Fora-

minifera under differing conditions of d^pth and sea-bottom, such

sweeping conclusions as Dr. Ehumbler's do not appear to us to be

justifiable, and we purpose to show the impossibility of supporting

or confirming them when the subject is approached from the

standpoint afforded by an examination of material gathered from

widely separated localities, and under great variations in depth

and in the character of the surroundings. The dredgings made by

the Fisheries cruiser ' Goldseeker ' in connexion with the Inter-

national North Sea Investigations Committee for Scotland, afford

just such a series of dredged material as is required for the task,

for they have been taken during a period of several years, over an

area which extends from the Norwegian Fjords to the Faroe

Islands in the north, and southwards as far as the Firth of Forth

in the North Sea, and as far as the northern Irish coast on the

western side of Scotland. They embrace dredgings made in all

depths down to over 1600 metres, and representing all conditions

of sea-bottom from terrigenous deposits to Glohigerina ooze. We
present in this paper the results obtained from an examination and

analysis of about 140 dredgings. The stations at which these

were made are plotted upon the chart accompanying this paper,

on- which, and in the table annexed hereto, an attempt has been

made to indicate the distribution of the two forms, as occumng

alone or in combination, with, in the latter case, an indication of

the proportions in which they occur, relatively to one another.
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Before proceeding to the analysis of our own data, it may be

as well to discuss some of the evidence tendered by Dr. Ehumbler,

and to consider to what extent it has value in the consideration

of the postulated, and by us disputed, identity (
Vereinigung) of the

two forms.

It will be useful in this place to reproduce Dr. Ehumbler'

s

short summary of his theory of the processional development of

his completed Saccanimina (6, p. 455).
" Following upon the above statements, one can discriminate

the following seven stages in the Test-development of Saccammina.

(1) For the most part kidney-shaped primordial tests, with a

primitive surface-cover consisting of several layers of very small

stones.

(2) The primitive-cover has become thicker and larger

;

numerous sponge-spicules are embedded in it.

(3) In place of the sponge-spicules, larger stones are taken

into the primitive-cover. With the increase in the number of

these stones, the number of the sponge-spicules decreases, and is

finally reduced to zero.

(4) The larger stones displace the primitive-cover more and

more. Some sparse and fortuitous relics of it may remain behind

as mortar-mass. The larger stones are, as it would appear, cemented

together quite irregularly.

(5) The stones are arranged into the flat surface of the shell-

wall with their flat sides outward. The outer aspect of the tests

is thereby rendered much smoother. The commencement of the

aperture-crater (Pylomrohre) is indicated (angelegt).

(6) The chinks and fissures which cause the edges of the

stones to gape apart on the outer side of the tests are filled up
with mortar-mass. The aperture-crater rises up over the sur-

rounding stones.

EXPLANATION OF PLATE IL

Fig. 1.

—

Saccammina siihierica M. Sars. Sessile specimen attached to Molluscan
shell.

,, 2. Ditto. Loosely agglutinated specimen, in which the process of forma-
tion of a new test is incomplete.

,, 3-5.

—

Psamm,osphsera fusca Schulze. Free normal type.

,, 6. Ditto. Faroe Channel type, employing sponge spicules in construc-
tion of test.

,, 7.—P. fusca Schulze vav.parva Flint.

,, 8. Ditto. Spicule-selecting form.

,,
9.—P. fusca var. testacea Flint. Test constructed of Uvigerina pygmsea

d'Orbigny.

,, 10-16.—P. fusca Schulze. A series of sessile specimens illustrating the
gradual passage from the normal type built up of sand-grains to

a type constructed entirely of cement.

All figures magnified 35 diam.
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(7) Xow the chinks and fissures between the stones on the

inner side of the test are filled in with mortar mass. IMoreover,

the Pijloiiitubus is strengthened by outward additions (Anlager-

ungen), and has thereby reached its iinal completion. The test

is perfect.

" With this marshalling of the development into seven stages,

it must be particularly pointed out that the characteristic features

of several and consecutive stages appear at different points of

one and the same test, which proves that the whole test does nut

proceed simultaneously to a higher stage of structure, but that it

is accomplished by degrees. And with this comes the certainty

that the above tabulated stages are related to one another, and
that they do not represent different species, as people have hitherto

believed. It is not at all rare to find tests which, according to

the most reliable diagnoses and illustrations, may be taken to be

half Psammosjphdsra and half Saccarnriiina"

The author, in our opinion, takes this correlation too much for

granted.

First, as regards the primordial stage {PrimativgehoAise). If

the organism figured and described by Dr. Ehumbler under the term

Primativgehduse is really the initial stage of the species, it should

occur wherever the adult form is to be found. But the organism

figured by Dr. Ehumbler is, so far as an extensive experience of

Saccammina gatherings enlightens us, by no means a constant or

even a frequent accompaniment of the matured or adult type.

We are able to identify Dr. Ehumbler's figures 1-5 {6, plate 21) as

a complete life-history of a distinct and well-recognized Ehizopod,

Crithionina mamilla of Axel Goes {10), which occurs in company
wi.th Saccammina sphserica in many of the ' Goldseeker ' dredgings,

and the specimens agree both as regards figure and description

with Dr. Ehumbler's Primativgehcmse* (Plate III.) The white

colour of the fine interstitial cement to which Dr. Ehumbler draws

particular attention, and which colour he regards as a proof of its

juvenile status, is a characteristic feature of this species of Crithio-

nina in all stages of its development. Now^ Crithionina mamilla is

a perfectly well defined and constant type of Ehizopod, belonging to

a separate sub-family, and presenting no feature in common with

Saccammina, except the possession of an adventitiously constructed

test. Crithionina mamilla, which w^as originally described from

the same Norwegian localities in which Saccammina abounds,

occurs not only in many of the ' Goldseeker ' dredgings throughout

the North Sea, but there are other records of its occurrence, notably

one by Mr. F. W. Millett in the Malay Archipelago, where Sac-

* In the " Summary of Families " in Dr. Ehumbler's later " Zusammenstel-

lung" [11), he caUs attention (p. 231) to the likeness of his "Youthful forms of

Saccammina " to Crithionina, so that he must not be presumed to have overlooked

this form.
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cammina sphasrica does not appear to be found. In the North
Sea Crithionina mamilla occurs at many stations with Saccam-

mina, but it attaches itself indifferently to any object—preferably

to Astrorhiza, and it might just as reasonably have been regarded

as an initial stage of that form. (Plate III, figs. 5-7.)

At the majority of stations from which Saccammina has been
recorded by us, Crithionina mamilla is absent, its distribution

being apparently confined to those localities in which there is a

maximum of fine muddy deposit, and therefore a minimum of

current action. From the nature and characteristics of Dr. Ehuni-
bler's specimens his material would appear to have been derived

from dredgings taken under similar conditions—i.e. from waters

which are very still in spite of their moderate depth, as is usually

the case in most of the Norwegian fjords.

The work of Dr. Ehumbler (6) is perhaps one of the most
important contributions which have been made to the specialized

literature of the Foraminifera, and it is difficult, if not impossible,

to give in this place an adequate impression of its value. We have
purposely avoided the consideration of his researches in connexion
with the chemical constituents and reactions of the test, and
of the contained sarcode-body and its nuclei, with regard to its

reproductive processes and stages. We prefer to confine our
examination of his work to the test itself and its mechanical and
physical construction.

He states that either on two {6, p. 436) or on several (p. 437)
occasions he has observed tests bearing two orifices situated upon
their characteristic nipple-shaped protuberances. This variation

from type we have not observed in our material, but in any case,

such observations cannot be regarded as of any value, as monstrous
specimens, bearing two or more apertures, are of constant occurrence
in all genera and are only to be regarded as abnormal growths. He
suggests, on the implied authority of Schulze, of Brady, and of

Haeusler, that Psammospheera possesses obscure but veritable

apertures. In this matter again we differ from him and do not
recognize such a suggestion in the authorities which he quotes.

As regards the possible existence of foramina in the cement-
substance that binds together the constituent sand-grains of ^^c-
cammina, he concluded that these were absent, but it is difficult to

follow his reasoning and conclusions founded on an examination of
the perforations in the calcareous tests of other species to which he
ascribes a diameter of * 00524 mm. : and still more his experiments
made with specimens filled with oil of cloves and then immersed
in alcohol only so far as to leave the pylomtubus exposed.

With his theory of the generation of Saccammina by means of
primordial chambers of white cement-material and sponge-spicules
attached around the pylomtubus of adult shells we have already
dealt, and we see no reason for assuming that these microscopic
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adherent organisms proceed from the host-shell at all, beinij in our
opinion a different organism altogether.

In his opinion the sponge-spicules in these primordial cells are,

in a later stage of development, discarded and replaced by small and
subsequently in turn by larger stones, as the shell reaches what
he calls the Psammosphwra stage. This Psamniosphsera stage is en-

dowed by him with an irregular aperture, which in our opinion, of

itself removes it absolutely from the genus Psamrnosphsera. Tlie

sponge-spicules found in his Primativgehduse remain constant in

Crithionina mamilla throughout its lite-history, though more or

less masked by the larger material incorporated with them.

In Saccammina sphserica, on the other hand, sponge-spicules

are very rarely incorporated in the substance of the shell-wall, ex-

cept in a few localities (in the Faroe Channel), where the species

adopts a very rough and characteristic type of structure, and uses

large tetractinellid spicules as a supporting framework for the shell.

(Plate I, figs. 15-19.) These Faroe channel types must be re-

garded as quite local and abnormal. They do not exhibit any

pronounced pylomtubus, the aperture being usually an irregular

and large opening, nearly flush with the shell-wall and lined with

pale cement. This variety does not appear to have been noted and

figured previously.

It does not appear probable to us that Dr. Ehumbler's theory

as to the attachment of the primordial cells, and the extrusion of

the protoplasm between the attachment surfaces and the base to

which they are attached, is tenable, but it is hardly worth while

to discuss this, as it is absorbed by the larger question of the

identity of these attached organisms, which in Dr. Ehumbler's

opinion gradually detach themselves as they add larger stones to

their structure, and start on their own account as Psammosphderds

on their way to becoming Saccamminm. In his theory the detach-

ment may either be voluntary on the part of the young organism,

or fortuitous and accidental.

Again, Dr. Khumbler undermines this part of his theory in

turn, by casting (6', p. 457) doubt on whether the young stage of

Saccammina is necessarily attached at all. But he proceeds im-

mediately to state that Brady " discovered small Saccammina (by

him called Psammosplisera) measuring 0*01 inch," and goes on to

say that they are merely primordial chambers formed by sand-

grains instead of sponge-needles. (In point of fact, Brady never

casts any doubt upon the Psammosph^ra attribution of these forms.)

He therefore concludes that tlie primordial cell, like the adult, may

].e either free or attached, and tliereby appears to abandon liis

Crithionina-Psammosphdera-Saccammlna cycle upon which it ap-

pears to us his whole argument is based.

We cannot agree with Dr. Rhumblei when he says (6', p. 458),

" I do not hesitate to trace back the .grrowth of the Saccammina shell
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to a frequently repeated bursting off of its cemented stones, and
simultaneous insertion of new structural materials, such as larger

stones and mortar mass." Nor can we accept his statement that

as the shell increases in diameter towards the adult condition, the

flat surfaces of the sand-grains are turned outwards so as to produce

the smooth exterior surface of the adult shell. Our reasons for

differing from him will appear later on in this paper.

The whole basis of Dr. Ehumbler's identification
(
Vereinigung)

of the two species seems to start from Brady's misleading expres-

sion " interstitial orifices " being applied by him to the growing or
" Psariimosphaera stage " of Saccammina. He, however, states with
no uncertain voice the principal argument against his own theory.

He says (6, p. 465), " the maximum size of Psammosplidera (4 mm.)
seems at first sight to be incomprehensible. At such a size the

Saccammina, form ought plainly to have asserted itself."

This is a patent and unanswerable fact, and it is not disproved

or shaken by Dr. Ehumbler's suggestion that the turning round and
tucking in of the projecting corners of the grains to produce the

smooth shell-wall of adult Saccammina, reduces the diameter. If

anything, it would be the other way about, by reason of the larger

surface now exposed on the periphery of the shell. Dr. Ehumbler's
further argument based on the differences of magnification in

Brady's figures is not borne out by the facts, and his argument that

the lighter the colour of the cement the younger the test, although
in the main correct as regards some species, is not a tenable theory
as a whole. In many dredgings the same species may often be
found presenting two well-marked groups in all stages of growth,
one with nearly white cement, the other deeply ferruginous. Am-
mocliscus incertus, Vemeuilina polystropha, and Bigcnerina digitata

may be mentioned as typical examples of this tendency to vari-

ation, which entirely upset the theory that colour depends upon
age. Moreover, some species of Hgperammina and Beophax are

noticeable by the deeper colour of the cement around the orifice of

the latest chamber. When, again, Dr. Ehumbler proceeds to analyse
this phenomenon with measurements of the constituent particles

which he finds (p. 4H7) to be from 3855 millionths to 547 hundred-
thousandths of a millimetre, we confess we are unable to keep pace
with him.

In a later and still more important work {IJ/), Dr. Ehumbler
reverts to this matter of shell growth. He says (p. 157), " a

troublesome enlargement takes place, certain parts of the shell-
wall are broken open and are arranged with a larger volume by
the insertion of new building stones. Thus, deformations of tlie

test come about, which are only readjusted by later renewed
insertions of material." This process he felicitously describes as
intercalar growth, wliich, he asserts, is assisted by a partial loosen-
ing of the cement by chemical action of the sarcode-body. But if,

as Dr. Ehumbler suggests, the shell is thus gradually reconstructed
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to accommodate the growing organism, a part at a time, we should
surely find such transitional stages and irregularly formed shells
in the vast mass of material at our disposal, but tliis has not been
the case. The one thing most noticeable in a Saccammina gather-
ing is the atonishing regularity and symmetry of the specimens.
Abnormal or malformed specimens are of such rare occurrence
that they are very difficult to discover. The growth, however it

proceeds, must be practically simultaneous throughout tlie test,

and in this matter the monothalamous Foramiiiifera cannot be
compared, as Dr. Rhumbler (6', p. -472) does compare them, with the
polythalamous forms.

Dr. Rhumbler has sought to find storehouses of building mate-
rial to be at some future time incorporated in the growing shell,

in the form of fistulose projections of the shell -wall, which he calls

(6', p. 485) pseudopodial-tubes (Fseudopodialrohren), through which,
tnough they are firmly constructed and consequently unretractile,

the animal can extrude its pseudopodia and gather sand-grains for

subsequent use. He founds this hypothesis upon three specimens
which be figures (6, plate 22, figs. 18, 23, 24) ; and he adds (p. 488)
" The further fate of these extensions would probably consist of an
insertion (taking in) of its building stones into the disintegrating

genuine w^all of the remainder of the test." We regard these fistu-

lose excrescences as mere abnormalities ;* if they were a constant

feature of the shell growth they would be a common occurrence
in all dredgings in which Saccammina is abundant, which they
are not. When they occur, they are as firmly constructed as the

shell-wall itself, and the suggested process of forming and re-

disintegrating them for use in expanding the shell-wall would be
in direct opposition to the economy of Mature. Economy of cement
is one of the fixed rules of construction in the arenaceous Fora-

minifera, and such a process as Dr. Rhumbler suggests would
involve a highly unnatural waste both of effort and material.

The processes of test-development or shell -grow^th in Saccam-

mina and Psammosphsera are conjectural, inasmuch as no one has

as yet observed the development of the living animal. Two
theories exist : (1) that the animal from time to time abandons its

test, and forms a new one of larger dimensions ; and (2) that it

possesses the power of re-dissolving the cement with which the

constituent sand-grains are built together, and of re-depositing the

old material with additional matter so as to produce a larger shell.

The first theory may be dismissed as improbable ; such a method

of growth is unknown as a vital process in any of those genera in

which the process of reproduction and development has been ob-

served, as Dr. Liicke {9, p. 20) has properly remarked. Moreover,

if the young shells were, abandoned at successive stages of growth,

* In many cases which we have observed, these projecting tubes when broken

open proved to be tests of Beophax scorpiurus and other Foraminifera, which had

been incorporated in the shell-wall as building-material.
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the number of small individuals in a dredging would very largely

exceed that of the adult individuals. Such, however, is not the

case. Adult, or semi-adult tests are always present in a Saccam-

mina dredging in greater numbers than the smaller specimens.

As regards the second theory, which appears to have been

accepted by Dr. Ehumbler with great reluctance, there is, in our

opinion, no reason to doubt that Saccammina, like most other

organisms, possesses absorptive as well as secretional powers.

We believe that the process of secretion is, in the Arenacea, as in

the more easily studied perforate group, carried out with great

rapidity when in actual operation. The animal having outgrown

the accommodation afforded by its rigid house, probably gathers

together a fresh supply of building material in its extruded proto-

plasm. The old house is rapidly dissolved, under the action of

some solvent secreted by the protoplasm. The new and the old

material are then, as it were, cast into the melting-pot together,

and reformed into a new test on the surface of the protoplasmic

or sarcode-body, now retracted into a mere globule of protoplasm.

This process would be assisted by the well-known action of surface-

tension. As evidence of this we may point out that, in dredgings

where the form occurs in any abundance, specimens are occasion-

ally to be found which have been caught and brought up by the

dredge just at a moment in their life-history when the process of

shell-construction, or rather of cement-secretion, was in a relatively

unfinished state. The shape of the test is complete, but the

cementing together of the sand-grains is incomplete, and conse-

quently such tests are extremely friable, and are liable to collapse

at a touch. (Plate II, fig. 2.)

For the reasons given above we are unable to follow or agree

with the niasterly and laborious researches of Dr. Ehumbler, and
the ingenious deductions that he has made from them.

To turn to the results of our own collections and examinations,

the whole balance of evidence appears to us to contradict the de-

ductions of Dr. Ehumbler. Leaving the question of the Primativ-
gehduse on one side, the whole of his theory must stand or fall by
the distribution of the two types. If Saccammina sphaerica. is the
parent of Psammosiphxra fusca, the two forms should occur to-

gether. Such, however, is not the case in the North Sea.

A brief analysis of the results, which we have tabulated at full

length and with some detail, will show at a glance the respective
distribution of Saccammina and Psammosphmra, whether isolated or

accompanying one another, and whether under these circumstances
they are numerous or rare.

From our figures we have no hesitation whatever in confirming
the separate identity of the two genera, and we may now proceed
to analyse and to amplify the details concerning the respective
species, from an observation of the specimens which we have col-

lected and recorded.



Distribution of Sacrammiaa splhierica, etc. 15

Saccaminina sphserica (M. Sars).

As regards the earliest stage of this Ehizopod, recognizable as

such, the dredgings offer no definite evidence. The smallest recog-

nizable specimens of Saccammina sphmrica differ from the adults

only in their relatively small size, their comparatively rough (ix-

terior,and the fact that the aperture is a mere chink between the sand-

grains at the somewhat produced end of the shell, which is often

rather pear-shaped tlian spherical. The nipple-like })rotuberance

bearing the aperture has not as yet begun to be formed. These
earliest specimens have a maximum diameter of about 0'3mm.,
which is considerably less than anything heretofore recorded for

the species, and in our opinion a sufficiently small beginning for

such a large organism. Prior to the formation of these young speci-

mens, it is probable that Saccammina may live in a naked amoeboid

form, but as regards the manner of its origination, whether by
budding and fission, or from zoospores, there is absolutely no
evidence producible. The young individuals are, as already stated,

of apparently rougher external surface-contour than the adults, but

this is very largely due to the difference in the relative sizes of the

young and of the adult tests. The constituent sand-grains do not

vary greatly in size in the two stages, but they are as a general rule

less neatly and regularly arranged in the earlier. Thus, while in

the adult shell the trains are cemented togrether with their flat sur-o o
faces forming the external contour-surface of the sphere, in the young
shell they are as frequently as not embedded without any attempt at

orderly arrangement. The " comparatively rough exterior" referred

to above is, we think, to a large extent merely superficial. Fissures

of identical depth on the exterior surface of spheres of differing

dimensions, would appear more pronounced and deeper on a smaller

sphere than on a larger. Moreover, in any Saccammina gathering

there are generally two distinct types of structure observable in

all stages of growth. One type habitually uses smaller material

and consequently builds a smoother test than the other which uses

larger sand-grains. (Plate I, figs. 13, 14.)

From these minute specimens it is easy to trace the gradual

development of the species (Plate I, figs. 1-12). The shells increase

in size and become less pear-shaped and more spherical. The aper-

ture, however, remains a mere chink and the surface is still very

rough. At this stage Saccammina is with difficulty separable from

a spherical and smooth form of Psammosphadra fusca. The onlv

certain method of discriminating between the two is to turn the test

over and over until one is satisfied that it possesses no aperture what-

ever, in which case it should be referred to Psammosphaera fusca, or

until one finds an angular " chink " or opening between several con-

tiguous sand-grains, formed by their angularities, in which case

the test is referable to Saccammina sphserica. This " chink " is the

oral aperture of the test, and its development from a mere cranny,
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level with the contonr-surface of the test, and discoverable only

with difficulty, can be traced through successive stages until it

becomes perfected into the produced nipple-shaped orifice of the

adult organism.

Psammosplimra fusca (Schulze).

This species has a much wider distribution, both as regards the

depth of its occurrence and the condition and nature of the sea-

bottom, than Saccammincc. While Saccammina appears to be

extremely local in its distribution, and to be confined to dredgings

in which there is an abundance of mud and little current action,

Fsammosj^haera is to be found in much shallower waters, and even

in shell-sands and gravelly deposits where little or no mud is

present.

Psammosphsera fusca is essentially protean, both as to its

external form and as to its method or plan of construction, but

such variability is, in our opinion, largely due to the nature of its

surroundings. When occurring in the deeper and muddier de-

posits, co-existent with Sacca7nmina, Psammosphsera fusca follows

practically the same lines of development and growth, differing

only from Saccammina in its more irregular method of construc-

tion, in the greater quantity of ferruginous cement which is

habitually employed, and in the characteristic and essential ab-

sence of any aperture.

In shallower waters where it is more likely to be subjected to

wave- or current-disturbances, and where Saccammina dies out,

Psammosphdera fusca continues to flourish, but shows a marked
tendency to adopt a sessile form, adhering to large sand-grains,

small pebbles, and molluscan fragments. The nature of the shell-

wall may continue roughly and entirely arenaceous, or it may pass

by insensible gradations into a neat hemispherical test, in which
the embedded sand-grains form a smaller and smaller proportion

of the whole, until we arrive at a stage found in many of the

shallower dredgings off the east coast of Scotland, in which the

larger sand-grains have disappeared by degrees, leaving a test in

which the hemisphere is entirely composed of the finest sand-grains
and a ferruginous cement. Such specimens are distinguishable

EXPLANATION OF PLATE III.

Figs. 1-3.

—

Crithionina mamilla A. Goes. Early stages attached to fragments of

Molluscan shell,

>, 4. Ditto. A more advanced stage attached to Saccammina sphaerica
M. Sars.

,, 5-7. Ditto. Adult form attached to Astrorhiza arenaria Norman,
fig. 5, and to Saccammina sphxrica M. Sars, figs. 6, 7.

All figures magnified 35 diam.
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externally from Wehhina heviis}:)h /erica only by tlie nature of tlie

shell-wall, which is unpolished and porous, and quite unlike the
hard and closely cemented tests of Wehhina. We figure a series of
specimens selected from various dredgings, representing the tran-

sition from the roughlv arenaceous to the perfectly smooth test

(Plate II, figs. 10-16).

The existence of such a series makes easy of comprehension a
point which has troubled many students of the Rhizopoda, viz. :

how do the pseudopodial extensions of the protojilasm of the
animal gain access to the surrounding water, in the absence of any
definite general aperture? The necessity for such an aperture
appears to have impressed itself strongly, in the first place upon
Brady, who, however, came to the correct conclusion that the inter-

stitial cement was finely porous, though even he seems to have
thought it necessary to postulate " interstitial orifices "—whatever
they may have been. It impressed itself still more strongly on
Dr. Ehumbler, to whom the absence of a definite orifice in his

Primativgehduse appears to have presented a serious difficulty.

He assumes, or supposes, that "the pseudopodia are extruded
along the edge where the primitive shell-cover touches the base

upon which the young animal builds its house." There is, liow-

ever, no doubt in our minds that the protoplasm of the Foramini-
fera is capable of protrusion through passages of an infinitesimal

diameter, such as would occur between the extremely minute
grains which constitute a cement test, and that the functions of

digjestion would in such a case be carried on outside the test of

the animal.

Psammosphsera fusca presents at least two definite and constant

varieties : var. parva (Flint) and var. testacea (Flint) (i.?). In the

former of these varieties

—

parva—the test, which is always of com-
paratively small dimensions, is neatly symmetrical and spherical,

composed of small sand-grains rigidly cemented together, without

definite aperture of any kind CPIate II, fig. 7), and very often

around a sponge-spicule which projects on opposite sides of the

sphere, sometimes to a length many times exceeding the total dia-

meter of the test. This spicular form, figured by Brady in his

^ Challenger' Eeport (J), but unaccompanied by any descriptive

diagnosis, is of very infrequent occurrence, and is, in our experience,

extremely local (Plate II, fig. 8). As will be seen by reference to

our Table, Psammosph^ra fusca occurs in no less than 85 stations

out of the 145 stations examined and analysed. At most of these

stations sponge-spicules form a constant and common feature

of the sea-bottom. At many of the stations these spicules form a

large percentage of the available building material, but the spicu-

liferous PsavimospJiwra fusca var. parva occurs only at two

stations, at only one of which more than an occasional specimen

is ever to be found. The one exception is Haul 228, taken off

Feb, 19th, 1913 C
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St. Kilda in 1600 metres, the sea-bottom being Glohigerina ooze

Here the spiculiferous variety parva is of quite frequent occurrence.

In view of such facts, and of the added fact that two other species

of Psammosph^ra, which we have described from ' Goldseeker

'

dredgings 0.3), display marked selective powers, we cannot but

arrive at the conclusions that the presence of this central spindle

in var. parva is not fortuitous, but that the animal deliberately

chooses the spicule as a main constituent of its ''house," and con-

structs its abode round the spicule in order to obtain the increased

support afforded by its projections in supporting itself upon the

surface layers of the bottom ooze.

Psammosphsera fusca var. testacea is of an entirely different

habit. It cannot in any way be regarded as a selective organism,

but rather as a Psamiaosphsera which utilizes the tests of other

Foraminifera in the construction of its " house " merely because

they chance to be the material most ready to hand (Plate II,

fig. 9).

But on the other hand, we cannot but consider that the occur-

rence of this variety of PsamiiiOsp)h8ira, building its tests entirely of

the shells of other Foi-aminifera in the same dredgimj as Saccam-
mina sphasrica, building its test entirely of sand-grains, is fatal to

Dr. Ehumbler's theory of the identity {Vereinigung) of the two
species. Although it is of quite common occurrence to find a
Saccammina with the tests of one or two Foraminifera (usually of

large species) projecting from the shell-wall, into which they have
been built, we have never seen a specimen entirely or even mainly
constructed out of the shells of other and smaller species, even in

dredgings in which Psammosphsera fuscaYdiV. testacea abounds.
Therefore, it is not irrelevant to ask :—If, as in accordance

with Dr. Ehumbler's theory, Psammosphsera fusca develops into
Saccammina sphserica, what becomes of Psammosphwra fusca var.

testacea ?

Analysis of Dredgings Examined.

P.Lp>lanatorg Notes.

To facilitate reference to the Chart, the dredgings have been
arranged in four groups. There is, of course, no suggestion that
these represent definite zoological areas.

The hauls marked with a letter, X, Y, Z, etc , represent material
obtained from the masters of several steam trawlers, through
Dr. A. Bowman, D.Sc, of Aberdeen. All the other hauls are from
dredgings, etc, made by the ' Goldseeker,' and, except in the few
cases noted in the Ilemarks column, the amount of material avail-
able and used was large.

Abbreviations, m = mud ; s -- sand ; sh = shell
;

gr. = gravel

;

st = stones ; o = ooze
;
gl = globigerina ; c = coarse ; f = fine.
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Addendum.

Since this paper was completed we have, through the kind

offices of J. O. Borley, Esq., M.A., been permitted by the Secretary

of the Board of Agriculture and Fisheries to examine a number of

the dredgings made in the Southern or English area of the North
Sea by the Fisheries cruiser ' Huxley ' (International North Sea

Investigations—England). The evidence obtained from the few

hauls a^ present examined, all of which have been selected from

the deeper and muddier areas, tends to confirm the observations

made in the deeper Northern areas. Both Psammosphdera and
Saccainmina have been recorded, but the specimens of Saccammina
are extremely small, in no case exceeding 0*65 mm. in diameter^

and the smallest specimen seen was only 0'125 mm. in diameter.
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II.

—

The l/jipuhlished Papers of J. J. Lister.

By a. E. Conkady.

[A considerable number of notes and manuscripts on optical subjects

bj J. J. Lister—best known, hitherto, for his discovery of the two

aplanatic foci of ordinary achromatic combinations and the application of

that discovery to the construction of the achromatic doublet—were left

to the R. ^I. S. by his son, the celebrated surgeon Lord Lister.

It is evident from many of the papers, that J. J. Lister himself was

proud of his first achievement just mentioned, and it would almost

seem as if he had felt as if he were not receiving sufficient credit for his

share in the improvement of the achromatic Microscope : that is the

impression left on the present writer, by the following autobiographical

note found among the papers, the heading being in a different hand,

presumably Lord Lister's :]

Found in paper marked 1837, etc., Memoranda for and of

A. Boss.

" I had been from early life fond of the Compound Microscope,

but had not thought of improving its object-glass till about the

year 1824, when I saw at Mr. Tulley's, an achromatic combination,

made by him at Dr. Ewing's suggestion, of tw^o convex lenses of

plate-glass with a concave of flint-glass between them, on the plan

of the telescope objective. They were very thick and clumsy. I

showed him this by a tracing with a camera-lucida, which I had

attached to my Microscope, and the suggestions resulted in

" Tulley's j^^", which because the microscopic object-glass of the

time. But the subject continued to engage my thoughts, and

resulted in the paper, " On the Improvement of Compound Micro-

scopes," read before the Royal Society, January 14, 1830^ (Phil.

Trans., xxi. J.L., 1870), announcing the discovery of the existence

of two aplonatic foci in a double achromatic object-glass.

" This has formed a basis for subsequent important improve-

ments, the object of which has always been to obtain sharpness

and achromatism over the field in the picture from a larger and

larger pencil, this being an essential to obtaining higher and higher

defining power. After succeeding fairly in a trial combination,

with this view I left the subject for a while, hoping it would be

pursued by opticians ; but the glasses produced by the makers con-

tinued to be on the first simple construction of two or three plano-

convex compound lenses till the beginning of 1837. At that time

I called on Andrew^ Ross regarding some object-glasses he had

made to a Microscope for :\Ir. Owen, when he told me he had been
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lonsr ensacfed in unsuccessful trials for a new construction, and at

his request I gave him a projection for an \-m. objective of three

compound lenses, the front one a triple, which he soon worked out

successfully, and it became the standard form for high-power for

many years.
" For lower powers I suggested at the same time a double com-

bination, and borrowing of him a lens from among his former

failures, and applying it in front of one of my own at home, ob-

tained at once the performance required.
" It was natural that A. Eoss should regard these as trade

secrets, and accordingly in his article on the Microscope in the Penny
Cyclopedia he does not mention them, giving only the earlier con-

struction of my article in the Transactions. The same is given

afterwards in the treatise which J. Quekett asked, at the point of

its publication, to dedicate to me ! and I did not feel required to

disclose A. Eoss's secret. After a while, with his consent, I in-

structed Mr. Smith (1840) to execute the same construction for

inch and J-in. glasses; even in 1843 it was with the understand-

ing that he should not go to deeper powers than J-in,, and
'' Smith's :^-in." were long in repute. In these projections the

endeavour was to keep the angle of the pencil at each surface of

the glasses as moderate as was consistent with the other essentials,

and by degrees the pencil admitted has been enlarged beyond my
expectations. Some variations, too, have been since made in the

construction in which I have had no part—but for all, the principle

of the two aplanatic foci has furnished the clue."

[Lister's great son would also appear to have felt that greater credit

should be given to his father, as witness this letter :]

" 9 Stanhope Street
Ibth of 10 mo., i850.

*' My Dear Father,
I have just received and read Mamma's note, from which I

am glad to learn that you purpose going to Hitchin on 5th day.

As I shall probably not see thee on 7th day, I will just tell thee, if

I can, something of the character of Potter's introductory lecture,

which I attended this afternoon. He began by speaking of the
necessity of the observation of Nature, and of how theories must
always be made to give way to facts, etc. He then proceeded to

give a sketch of the principles of optical instruments in general,
and of the sources of imperfection in glasses made with spherical
surfaces, viz. aberration, colour, and, in case of the Microscope
coma. He also gave a short account of the discoveries of
Newton, Dollond, and Huygens, by which the telescope had been
successively improved. He explained then the great difference

between the telescope and Microscope, in the infinitely small angle
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subtended by the object-glass of the former and tlie large one in
the case of the Microscope, and how seriously coma interfered with
the action of the Microscope.

" He then spoke of the improvements introduced by thee, and
certainly gave thee the full credit for the whole revolution in
microscopic excellence and observation, and said, moreover that
these improvements were the happiest instance of the application
of experiment and observation to the construction of the Micro-
scope

;
also, that thy experiments had been most skilfully executed.

" But I do not think he knew the main facts ascertained by thee
;

he said nothing about the aplanatic foci, or about over- or under-
correction, but merely said in substance as follows :

—" Mr. Lister
observed that in some cases the coma turned towards the axis, in
others from the axis, and hence it occurred to him to make these
two effects counteract each other." Then, without givino- the why
or the wherefore at all, he said that the improved compound achro-
matic object-glass was first constructed thus

—

afterwards thus

—

" He then proceeded to say that experiment could never give
results so perfect but that theory might improve upon them

; that

the ^j/«7io-convex lens had been originally selected on account of

the facility of making the plane surface, and that theory shows that

lenses of some shapes have less amount of coma than others, and
hence by adopting other curv^es he thought (more \i\iQ\y fancied, I

imagine) there might be greater absence of coma attained to.

" He concluded by merely expressing his idea that we had not

yet attained to the limits of improvement in the achromatic

Microscope, especially if larger instruments should come to be

used ; he also said that the reflecting Microscope requires atten-

tion, but gave no attempt at any explanation of the theory of the

achromatic object-glass further than I have mentioned—which was
rather a disappointment to me, and I fancy to others too.
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" We had a very nice lecture from Dr. Grant this morning. I

mean to ask him thy question when we get to polypifera again.

" With dear love to all at home^ including Eickman and Mary,

I remain, thy affectionate Son,

Joseph Lister."

[There is abundant evidence in the loose papers that J. J. Lister

kept in close touch with the leading Opticians—Andrew Ross, Powell,

and Smith more particularly—and that he took particular interest in

the work of the last-mentioned, as will be seen from the following

entertaining— if rather pedantic—instructions, which, in certain quarters,

and mutatis mutandis, might be worth hanging up as a useful reminder

at the present day :]

" Queries for J. Smith to go over on finishing a Microscope.

Do they screw home ?

Are they Avell centered, and is false light

stopped ?

Do their tubes slide freely, but safely ?

Are they notched to fit the pin ?

Do the Lieberkuhns illuminate well ?

Is the rack-work action in order ?

Is the slow-motion in order ?

Does the tube slide easily ?

Is reflected light stopped ?

Are the glasses of right focal length and
size ?

Are they at right distances ?

Are the stops in the right place and fixed ?

Are the caps of right length and fitting on
^vell ?

Are its three actions easy but steady ?

Does the mark, when set to the line on the

Imr, make it central, and are both

distinct and black ?

Are the rackwork actions in order through-

out ?

17. Does the slidingr-tube slide and revolve

smoothly and firmly, and without moving
the rackwork ?

18. Does the clamping-piece slide as easily as

the sliding plane ?

19. Diaphragm . Are its holes numbered ?

20. Does it fit on easily, and is its action in

order ?

1.
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21. Well-holder . Does it fit on easily, and does the rod slide

smoothly ?

22. Forceps . . Does it fit on easily, and does the rod slide

smoothly ?

23. Side illuminator Does it fit on easily, and does the rod slide

smoothly and without slipping ?

24. Is the ball-and-socket joint safe and tight (

25. Pillar ... Is the joint properly firm ; is pin fixed, to
stop it ; and is pillar tight ?

26. Bullseye lens—Live-box—Glass trough and holder—Glass
plates, etc.

27. Case ... Is the packing complete ?

28. Is list made of the powers ?

[But apart from these and many other notes on the construction of

the Microscope, there are two unpubHshed manuscripts among the papers
which undoutedly amount to a startUng revelation, for they show J. J.

Ijister as a remarkably keen and clever investigator of an interesting

and important problem, which at his time and indeed for long after had
only been nibbled at by others—the resolving power of optical instru-

ments, including the human eye. The later of the two MSS. is now
published for the first time, exactly as left by the author, who apparently
finally revised it in 1853, ten years before his death. There would seem
to have been some mysterious reason which caused him again and agnin

to postpone publication, until in the end it remained unpublished till

now, just 50 years after the author's death.

Nothing could better show the value of this work than the unques-
tionable fact that even now it contains much that is of great scientific

interest ; had it been published—as it might have been in the thirties

of last century—it would have anticipated much of the work done forty

years later by Abbe, Helmholtz, and others.

That there was some reason why Lister did not publish his paper
appears certain from the following letter and enclosure addressed to him,

which evidently was never acted upon, the permission even to publish

the table of resolving powers based on this experimental work being

refused :]

" 30 Church Street, Spitalfields,
April 7, 1841?.

"My Dear Sir,

From the data which you kindly gave me, I deduced a short

logarithmic formula, by which I have calculated the accompanying
table. On showing it to Mr. Warren Delarue, he offered to have it

set up at his manufactory, and a few copies struck off on cards for

private distribution among a small circle of microscopists. It

struck me that you might object to having any portion of the

results of your researches printed before you had submitted the
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whole subject to the public through the medium of the Eoyal

Society.
" Should this be the case, I beg your acceptance of the enclosed

;

but if you have no objection to Mr. Delarue's proposal, I will thank

you to return it to me, and I will send you as many of the printed

cards as you may wish to have. I would on no account allow the

printing to take place without your permission.
" Can you inform me what is the smallest space visible to the

unassisted eye, either in parts of an inch, at a certain distance, or

in parts of a circle ? I want to calculate the magnifying power

which it will be necessary to apply in order to obtain the full

amount of separation which an object-glass of a certain aperture is

capable of effecting.

I am,
Dear Sir,

Yours very truly,

Geoege Jackson.
J. J. LiSTEB, Esq."

[Enclosure.J

A table of the smallest separation visible by ?nea?is of the Microscope^

between the centres ofparallel lines or squares^ iviih object-glasses of

different angles of aperture : calculated by a formida deduced from
Mr. Lister's observations.
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Although tlie present belated puhlicjition cannot secure to Lister the
priority which he forfeited by refraining from timely publication, it is

to be hoped that it will cause him to be included in tlie illustri(jus list

of English Amateurs who have made notable contributions to science.

As another proof—if such could be needed—of the grasp of his sul)-

Yi^ ay.

Fig. 3.

ject in all its aspects, attention is called to this diagram (fig. 3] repro-

duced, like all the others, in exact facsimile of the original sketch. It

shows a number of absorption-spectra of coloured glasses, plotted exactly

as is done now in physical laboratories. But these date from the

forties of last century, decades before spectrum-analysis became known !

A. E. CONRADY.]

Vel. 19th, 1913 D
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On the Limit to Defining-jpower, in Vision with the Unassisted

Eye, the Telescope, and the 31ic7Vscopc.

By J. J. LiSTEE.

(Dated 1842-3.)

The course of observations now offered was undertaken about

eleven years ago, i.e, in 1831-2, when some main causes of in-

distinctness in the Microscope having been recently surmounted, I

was led to enquire, whether it offered a prospect of such progressive

improvement as might admit of carrying researches into the depths

of creation to an indefinite extent ; or whether, as some appearances

made me suspect, a limit had been already approached that was
impassable by man.

The books within my reach, which contained the observations

on vision of Newton, Jurin, Sir W. Herschel, and Young, with

some others, gave no answer to the question, though they suggested

to me experiments that promised to furnish one.

The results of these I should have communicated earlier,

but on perusing Sir J. Herschell's article on " Light " in the

Encyclopaedia Metropolitana, then recently published, I found some
of the beautiful experiments of Fraunhofer and his own bore such

analogy to mine, that I was apprehensive the general law of dis-

tinctness which I had found to prevail might be considered as

deducible from them, and therefore contented myself with mention-

ing it to a few of my friends.

However this might have been, the subject has since, I believe, re-

ceived no further elucidation, while the extended use of the Micro-

scope of late, and its application to objects that tax its highest

powers, make it important, both for the maker and the observer,

that the limit and character of those powers should be known.
It is mainly this consideration that has induced me now to

review and make some additions to my experiments of that time,

although they relate equally to vision with the naked eye and the

telescope as with the Microscope, and I am willing to hope that

with reference to all, they may yet be found not without utility.

The causes that limit defining-power in vision may be divided

into those proceeding from the nature of light, and those which
depend on the constitution of the eye, and their effects are not
unfrequently perceptibly combined. This may be instanced by
two ofmy early experiments, in which the tendency of an enlarge-

ment of the optic pencil to increase distinctness was modified by
the sensibility of the retina, although the brightness of the object

was not such as to produce uneasiness to the eye.

1. For the purpose of ascertaining the effect of pencils of

different sizes received direct from objects by the naked eye, small
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circular holes were pierced in brass of different diameters, and
various objects were viewed through them. Venus being at th;U

time (December 1831) a crescent and a brilliant morning star,

she was seen with the whole pupil as an indefinite luminous object

with sliort rays; through an aperture 0-005 in. in diameter, slie

was imperfectly defined and with some radiation
; through 003,

round, witli a little surrounding light; throu-di 0*040 and 0*042
a very well-defined small round spot, like a star in a fine telescope

;

through * 034, the same kind of spot, rather larger, and it con-

tinued to increase in size as the aperture was diminished.

2. Two candles were placed in a dark room 6 in. apart ; be-

yond them, at 1 foot from each, was set the ball of a thermometer
0'36 in. in diameter; and the candles being screened from the

eye, their image in the ball was viewed at 3 feet distance.

With the whole pupil it seemed to be double but had no
defined interval, and through 0* 095 in. it was much the same.

Through 0*063 the division was more plain but not well marked
;

through • 049 gave two round spots about 1 diameter apart

;

through • 042 a very well defined double star, ditto ; through

0*034 the same, with the spots rather larger ; through 0*027 they

were but just separated ; through 0*021 they ran together.

In both these trials the object was seen best through the holes

from * 049 to * 034 in., yet on varying the second experiment

by placing white paper behind the ball the image was more dis-

tinct viewed with the whole pupil ; and green glass interposed

showed it much sharper than before through the larger aperture.

3. As another example, two square holes were made in black

paper, the sides of each 0*1 in. and their centres 0*4 in. apart;

both were covered with ground glass. The paper was fixed so as

to intercept the light from the sky, and the image of the holes,

reflected from a globule of mercury, was received into an achro-

matic Microscope.

They were then seen as two equal round spangles on a black

ground, with an interval of
J^

of a diameter between them.

On covering the ground glass with gauze-paper, the round spots

were so much diminished as to be a full diameter of each apart.

When the gauze-paper was withdrawn from one hole, the spot

which represented that hole became much larger as well as brighter,

the other showing moj-e faintly than before ; and when, one hole

being covered with ground glass, the direct rays of the sun were

admitted through the other, its image wholly overspread and

obliterated that of the first by its greater splendour.

Both holes being again covered with ground glass, the aperture

of the object glass of the Microscope which had been 0*44 in.

was reduced to 0*15 in., and the image of the two squares then

became united into one oblong spot.

In the instances given we see that pencils received direct from
D 2
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an object and also in the Microscope gave for the images of bright

points or minute spots the same spurious disks that are presented

by stars in the telescope, of which, indeed, the compound Micro-

scope is but a modification ; the character of these disks will be

again adverted to, but it is here observable that, although they

enlarged as the pencil was much contracted, their brightness, either

absolute or in contrast to the space surrounding them, prevented

their diminution with the larger apertures from being appreciated

till the light was modified. It was therefore necessary that such
objects and such an illumination should be selected for the in-

vestigation as might be best adapted to employ and to measure
the full defining power of the eye.

After various essays of different kinds, patterns, of several sizes

of black and white squares and stripes, were fixed on. They were
made at first of black and white paper, but afterwards, to give the

greatest facilities for use, they were prepared by pasting upon
glass black paper, cutting it witli parallel lines at regular distances

by a machine and stripping the paper from the alternate spaces so

as to show light transmitted from behind.

By crossing two series of stripes of the same size at right

angles, squares were obtained distant the length of a side from
each other, and at oblique angles, rhombs ; also by filling up each

alternate white stripe or stripping off each alternate black one,

the black on the white stripe was made three times thicker than
the other ; this gave a variety sufficient for my purpose.

The patterns were found to be best seen by transmitting from
a mirror behind them the light of a white cloud on a sunny day,

and the measures of the distances at which their separation vanished

were chiefly taken with such light. When the whole pupil or the

larger apertures were used, this was sometimes required to be
softened by interposing thin gauze paper. The vanishing distance

was not reduced more than about 2V when the sky was much
overcast, but it diminished greatly as twilight came on. The
light of an Argand lamp thrown strongly on ground glass required

the pattern to be brought about yV; nearer than that of a bright

cloud to render it visible.

The effect was tried of viewing the pattern through blue and
other coloured glasses. Of these a green glass, which intercepted

the red, the violet, and part of the orange rays, was the only one
not detrimental, and even this was with the larger apertures
slightly so ; but from -^^ inch downwards a small increase of

distinctness, amounting on an average to ^^ in daylight, was the
estimated result of several observations by 4 persons out of 5, the
fifth, though of acute sight, and not differing from the others in

the estimation of colours, uniformly finding an opposite effect.

Lamplight, on the other hand, was plainly improved by the green
glass, so as to differ only about Jq from that of a cloud.

After a few observations it was found (as Fraunhofer had ob-
served before) that the vanishing distance of a pattern depended
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essentially on the separation from each other of tlie middles of' its

squares or stripes (of the same colour), and not on the relative

breadth of the black and wliite portions. This separation was
therefore carefully taken in the patterns provided, as follows :

—

Stripes-

Black 0-0272 White 0-0272 broad
0-0505
0-1010
0-0818
0-0272

0-0505
0-1010
0-0272
0-0818

Separation

,

'..

n.

0544
1010
2020
109
109

0-0715
Checquer of black and white squares, the TSeparation \_

side of each 0-0505 in \ Vo-0505 x 0-10lJ~
Ditto, side of each - 101 in. . . Separation - 143

101
Squares, 0*0505 m. white on black ground,) Pi.- t ^u In

J 4-u • -J J- 4. 4- A ncAK < in stripes of the same >
0*

and their sides distant 0-0505 . . . .
| Vii-po/^th I

The diameters of the circular apertures through which the

patterns were to be viewed were determined with the Microscope,

their image being traced by the camera-lucida on paper and then

that of a finely divided glass scale on the same. The more minute

apertures were pierced by a fine steel point in tinfoil laid on brass,

and some attention was given to obtain such as were sufficiently

round.

In the annexed table the third column {d) gives the distances

at which the separation (s) of the patterns vanished, seen with my
eye through the several apertures {a).

Dia-
meter

of

Aperture
(a)

Pattern and
Separation (8)

m.
•094

080

•062

•048

•040

•034

Whole I Stripes (ver-

pupil tical)

Stripes .

Checquer

Stripes .

Checquer

Stripes .

Checquer

Stripes .

Checquer

Stripes .

Checquer

Stripes .

Ditto
Checquer
Ditto

in.

•202

Checquer • 143

202
143

202
143

Vanish-
ing

Distance
(d)

m.
618

420

582
408

556
390

Vanishing Distances, as seen by
Other Eyes

J.L.

202
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TABLE

—

continued.

Dia-
meter

of
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Some following columns contain similar observations of otlier

persons for the sake of comparison. The last column but one,

— , refers the separation of each pattern to 1 in., showing tliat tlie

vanishing -distance varies as the size of the pattern, and furnishing

a comparative measure of the defining-power of the pencils admitted
tlirough the several apertures. It may be seen in this column that

even when the breadth of the black stripes was to that of the white

as 3 to 1, the ratio of the vanishing-distance to the separation is

the same as when the breadths are equal, and the small difference

when the white stripes were as much in excess appeared to me to

proceed only from greater difficulty in detecting the limit. I

referred to the same cause a slight deficiency in the average

distance at which checquers vanished compared with stripes, which
indeed would have been scarcely perceptible had not the observa-

tions set down been in all cases the extreme ones—a circumstance

that makes the mean of all probably the nearest approach to

truth. The squares and rhombs formed by crossing patterns of

stripes w^ere found to vanish on an average at the same distances

as the stripes that produced them.

The last column, — , the mean numbers of the preceding one
d

being taken as -, refers the diameter of the apertures also to 1 in.,

s

and, on the supposition that the vanishing-distance, or, in other

words, the linear defining-power, varies as the aperture, should give

a constant number, as the measure of the angle of a separation of

1 in., seen through an aperture of 1 in. in terms of radius as unity.

On ascending the column, beginning from the aperture * 0094 in.,

\ve find the result will be seen to accord with the supposition

till we have passed 0-0206 in., y being on an average 0-0000219,

or, taking the pattern of stripes only, • 0000217, within this range.

As we descend from • 0094 it becomes progressively rather greater,

but not more so than may be attributed to the effect upon the

pencil of the coats of the eye or the lamina of the crystalline lens,

which produce with very small openings the impression of looking

through a partially obstructing medium.

Thus it appears that up to an opening of 0-02 in. the intrinsic

distinctness of the pencil increases as the aperture, and it will

shortly be seen by observations with the telescope and Microscope

that the same law continues to prevail with i-egard to larger open-

ings, although as we proceed up the column the defining-power of

the eye no'longer increases in the same ratio; the difference,

indeed, which is at first small, accelerates so rapidly that in day-

light, with an opening of 0-095, nearly the utmost definition is

attained of which the ordinary eye is capable.
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This limitation, although the pencil admitted ])y the pu])il may
average in moderate light 0'15in., and in some eyes extend to

• 3 in., gives us abundant defining-power for the usual purposes of

life, and appears wisely ordered to provide against the i)erplexity

that must otherwise have attended the dilatation and contraction

of tlie pupil—an action so necessary and not subject to our
control.

The curves in the accompanying diagram are an attempt to

show the progressive approach to the above limit with different

eyes, the middle curve representing my own (which I found to be

nearly an average one), the upper that of a person of very acute

sight, and the lower of one slightly myopic ; the horizontal line

gives the diameters of the apertures, and the ordinates are the

relative vanishincj-distances.

There was a near accordance between the eyes of the several

observers when the smaller openings were used, but between
• 020d and * 094 in. the form of the curves, which represented

their defining-powers, varied considerably, owing to differences in

the figure of different eyes ; the power, too, in the same eye is not

at all times entirely the same, which renders the register of the

extreme limit rather uncertain. The smallest angle at which my
eye detects any indication of separation in a series of stripes or

checquers is, according to the table, 30^9 of radius, or 1 min. 7 sees.

;

that of the most penetrating eye that was tried, 1 min. 4 sees., or,

taking into account the refraction of the humour of the eye, the

smallest perceptible separation in the picture formed on the retina

would appear to be about 4 oVo ^^- -^^^^ ^ should remark that two

stripes only appear, through contracted apertures, to show separ-

tion at a greater distance by about ^J^ than a series ; this, how-

ever, would seem to proceed not from genuine definition, but from

an optical illusion produced by contrast, and which does not

authorize the extension of the limit,* for at the vanishing-distances

of the series, three stripes on a white ground give (apparently

from the same cause) a faint impression of but two with a tliin

grey line in the light-space between them, and at -^^ in. farther the

plane where the two stripes would appear as one shade, the three

will be pronounced to be two only.

SLx glass tubes filled with mercury, each 0*16 in. diam., their

sides coated with black paper, and placed side by side so as to

reflect narrow stripes from a bright sky, were found to have,

under the most favourable circumstances, similar vanishing-

distances to the stripes on glass, and two tubes only appeared as

separated at a rather greater distance than those ; but it was more

difficult to obtain a suitable light for showing such results.

* Note by A. E. C—The fact that two, or, generally, a small number of lines

are more easily resolved than a large number, has in recent times been shown to

be easily deducible from the undulatory theory of light.
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Employing three thermometer-balls, each 0*24 in. diam., and
their centres 0*3 in. apart, the separation of images of the sun
reflected from them could not be detected quite so far, and the

vanishing-distance when the reflection was from a cloud or a lamp
was much shorter. A fourth ball, 0*14 in. diam., being added,

with its centre 0*3 in. from that next it, its image was seen

separated only as far as the rest ; and with two balls only an indent
in the spot representing the two images gave an indication of

separation at nearly as great a distance as the two stripes before

mentioned.

When the spots were best defined they had around each a well-

marked black circle, which will be presently reverted to ; their

finest appearance was through the a]3erture 0*02 in., and the next
through 0-017 in.

In the above experiments, in which the picture is formed at

once upon the retina, we see that no details are distinguished

beyond a certain degree of minuteness, however large the opening
of the pupil, and this from the constitution of the eye. But when
with the telescope or the compound Microscope we view the image
formed by the pencils of rays inflected at its aperture, we may
magnify this image sufficiently to show us the full distinctness

belonging to the aperture, except as it may be impaired by the

glasses or speculum.
For trials with the telescope it was found requisite that the

weather and light should be favourable, and the atmosphere free

from undulation ; and from these and other impediments the
observations were not numerous, but as far as they went they
were satisfactory.

A good 5 ft. telescope by Dollond was chiefly used, to which
caps of different apertures were applied. And as at the distance
of 400 feet (the greatest that could conveniently be got in my
garden) the patterns when set up were too large to vanish with
the larger apertures, a convex mirror was also fixed so as to give-

diminished images of them ; the sizes of these images were care-

fully estimated, and they were found to be seen as distinctly in

proportion to their magnitude as their originals.

A very good superior reflector by Watson, its speculum 4 in.

diam. and 11 1 in. focus, was at least equal in its defining-power
on the patterns to the 5 ft. Dollond with its whole aperture
of 3-8.

Owing to deficient arrangement in making these observations,
which are a few selected from others of the same character but
less definite, most of them do not give the precise vanishing dis-

tances, yet their general result exhibits the same law that obtains
in vision by the naked eye through apertures of 0*02 in. and
smaller ones ; and the experiments to be detailed with the Micro-
scope will show it also to prevail with intermediate apertures.
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viz. that the intrinsic defining-poiorr of pencils of light from an

object infected at circular apertures * varies in the ratio of the aper-

tures. The law is thus traced through a range varying from 1 to

5000 in diameter, and I see no reason to doubt its extending

indefinitely further.

The effect is evidently the result of the dispersion and inter-

ference of the pencils of light proceeding from every point of an

object that go to form the picture; and their diffusion is well

illustrated by the round spots bounded by a dark circle which

have been mentioned as the images of bright points of insensible

Aperture of the
Object Glass (a)

Separation of Middles
of Stripes'or Squares

(S)

1-5 in.

5 ft. DoUond

1-95 in.

2-65 in.

2-7 in.

3^ ft. TuUey,
fine

3-24 in.

5 ft. Dollond

3*8 in. whole
aperture

Checquer '0715

(square 'OS)

Reflection -075

of checquer
Stripes .. -058

Stripes . . •

Reflection •

of checquer

Ditto

058

0373

•0373

Reflection -0306

of stripes

Distauce of Object from
Object Glass (d)

pattern in.

certainly mottled at 4560

not visible at.. .. 4800
(edge notched)

fairly seen at . . . . 4800

canibe discerned at 3840

not visible at. . . . 3960

visible but woolly at 4800

faintly mottled at 4380

just vanishing at . . 4500

suspected at . . . . 4800

suspected at . . . . 4740

visible at .. .. 4500

invisible at 4800

d
S

63776

67020

64000

66207
68276
82758

120693
128686
127077

147059

156862

O H

d

0000234

0000223

•0000234

•0000226
•0000219
•0000235

0000219
0000206
0000213

0000220

•0000206

All the objects were too large to vanish

magnitude viewed through small apertures. If sufficiently brilli-

ant, these are surrounded by prismatic rings with dark spaces

between them which may be observed to advantage by a good

telescope or achromatic Microscope adjusted to its correct focus with

a contracted aperture. The rings have each the blue side inwards

and the red outwards, the central spot being white, bounded by

dull red or brown. But upon gradually carrying the object out

of focus either way, the centre becomes altered in succession to

orange, red, dark purple, blue, greenish white, yellowish white,

and attain red, etc. ; those colours which last occupied the centre

* The distance of the eye from the small circular apertures through which, in

the table just given, pencils of nearly parallel rays were admitted, was so short

that they may be practicaUy considered as if touchmg its surface.
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flowing out from it with some modification into light rings having

the order of their colours inverted or the red inwards and blue

outwards, and each change to white at the centre producing an

additional prismatic ring. Fraunhofer has accurately described

the phenomena of the former series and Sir J. Herschell of both,

my memoranda on them being thus as I found anticipated. The

appearances of the object wlien correctly in focus are, however,

those only that belong to the present purpose. On measuring

these I found, as Fraunhofer had discovered before me, that "the

diameters of the rings are inversely as those of the apertures form-

ing them "
; a law from which it appeared to me that the prob-

ability at least of that of distinctness above given is fairly

deducible, for it seems reasonable to infer that any two points so

near each other that the centre of the one's image shall coincide

with the other's first dark ring will be very near the place at

which they will appear as one spot.

There is a difference between Fraunhofer's measurements of

the rings and mine, which I should hesitate to state if mine had

not been gone over repeatedly. He gives as the semidiameter of

the red circle edging the central white spot (and therefore smaller

than the first dark ring) , calling 7 the breadth of the
7 .

aperture in fractions of a Paris inch, which is equivalent to

, a being my expression for the diameter in English inches,

and he makes the space between the first and second red ring

0000214 / 0000228\ , , ^ . , ^ .1 • ^ •

.v.and between the second and third rmj? the
7 \ a J

same. The objects measured by me were the reflexions of the

sun from globules of mercury seen in the achromatic Microscope,

the globules being of various sizes but all so small that the sun's

image might be considered as a point but for the effect of diffrac-

tion. They were first viewed with a double object-glass of 1\ in.

focus, and afterwards other achromatic lenses were added in front

of it, which brought the focal length to ^q in. without producing
any change whatever in the size of the rings, the apertures behind
the object-glass, i.e. the diameter of the inflected pencil, continuing
the same. Their dimensions were taken with a very accurate
micrometer, and also by tracing them on paper with a camera-
lucida. The mean of the observations with the micrometer
was :

From the centre to the middle of the first dark rins^

0000245.

a
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thence to the middle of the second dark rin^r

0000240

a

thence to the middle of the third dark ring

0000241
• —

—

«

a

These numbers are all less than Fraunhofer's, and the difference

between the semidiameter of the first ring and the space from it

to the second, which in his observations is J of the latter, is in

mine little more than ^q, and even this I have attributed to the

effect of the central spot upon the eye mentioned in p. 36, the

spaces in many of the less bright reflexions having been measured

as equal.

When more minute globules give images too faint to show the

dark ring, the spots no longer retain their nearly uniform size but

are often much smaller. They are then, however, ill defined, and a

separation between two cannot be detected till their centres are as

far apart as the others.

The angle '^^
, under which the patterns vanished when

a
viewed by the naked eye through apertures smaller than • 02 in., is

rather less than that inferred above as probable but differs little from

it, and the distinctness of the telescopic pencil (allowing for some
disadvantage from atmospheric faintness) and that of the Micro-

scope soon to be given, have appeared to go still somewhat further

under the most favourable circumstances ; so that I believe it will

be little, if at all, beyond their true limit to take ", at • 000021 in.

It will then follow that 6^ or the smallest angle under which a

separation in the parts of a pattern can be seen with a telescope,

should be —, radius (d) being taken as unity, or 4*33
a

seconds divided by the diameter in inches of the object-glass or

speculum.

Also, since the diameter of the aperture divided by that of the

pencil entering the eye gives the magnifying power of the tele-

scope, we may expect to increase it to advantage on suitable

objects till this pencil is reduced to about 0*02 in. (see p. 39); but

beyond this the indistinctness increases as the pencil diminishes,

so that j-^ should represent the highest magnifying power at

which a telescope of the aperture a will give increase of details,
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and this accords with such trials as I have made ; for although

to carry power further may show a wider separation on some such

objects as bright double stars (see pp. 35, 45), I have found the

same effect, without much increase, from softening their light with

a bluish-green glass.*

In telescopes limited to a single magnifying power (/«) for day

objects, taking a pencil of 0"1 in. to give in daylight all the dis-

tinctness that the eye can appreciate (see p. 39), the utmost a'perture

oil/

required for the object-glass will be r-r in., and it may be made

rather less than this with little disadvantage.

It is observable that whether the pencil entering the eye is

contracted to a certain size at the object-glass or by a " stop " at

the eye-piece, no difference appears to be produced in the size of

the rings before-mentioned or in the defining-power.

For ascertaining the limit to delining-power in the Microscope

wdiich had been peculiarly the purpose of this investigation, it

was necessary, the vanishing distance {d) being limited to the

front conjugate focal length of the object-glass, to vary the size of

the object instead of its distance till it should be sufficiently small

for the pattern to disappear. This was accomplished by forming,

with a fine microscopic object-glass of short focus, an image of

the former patterns at a variable distance (c) from them, which
image was then to be viewed as an object in the Microscope ; the

separation of its parts (s) being to that in the original object (s')

as the focal length (h) of the tjlass forming the image to its distance

sh
{c) from the original pattern, i.e. — = s. It was thus that s

was obtained in the observations given in the third table.

Several circumstances had here to be attended to which it may
be well to mention, if only to show that they were not neglected.

.

1. It was requisite that the glass forming the image should be

capable of giving a picture at least as sharp as the glass with
which it was viewed had power to define, and that the adjustment
of both glasses for the rays entering them should be so complete
tliat no part should form an imperfect or partial image beyond the

general focus—for want of guarding which point some discrepancy
at first appeared in the observations.

2. The focal lengths of the different object-glasses had to be
determined with an accuracy difficult to attain in such small
measurements. The method adopted was, to begin with, a single

plain convex achromatic glass, which (§ of its thickness, or 0'12

* Note by A. E. C.—It is very remarkable that Lister deduced from his ex-
periments, made eighty years ago, figures coming so very near to those now
generally accepted on the basis of much later work, viz. the resolving-power of
telescopes as about 4J seconds of arc divided by aperture in inches, and the highest
ordinarily useful magnification as 50 per in. of aperture.
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iu., being added to the space, l-o5 in., between its front surface
and a finely divided glass micrometer in its focus) gave 1*4:7 in.

as its front conjugate focal length
; the divisions of the micrometer

M-ere then thrown upon paper by the camera-lucida, and tlie same
eye-piece being retained, other object-glasses of more complex
structure were applied to the Microscope ; the divisions as shown
by them were thrown on tlie same paper, and their relative focal
lengtlis were taken to be as the number of divisions respectivelv
projected from them on a given length of the paper, corrections
being afterwards made for any small differences in the back con-
jugate foci.

To obtain a minute object for ascertaining the defining-power
of microscopic object-glasses of difterent apertures and focal lengths.

An original object, chequers or stripes (black on glass), is set

up before a mirror reflecting light from the sky (call distance of

their middle s, 1st column).

Of this object {s) a diminished image (s) is formed by an object-

glass of any short focal length (b, 2nd column) and of sufficient

pencil to ensure a distinctness in the image that will employ the

full defining-power of another object-glass of such aperture (a, 4th
column) and focal length {d, 3rd column) as is to be tried upon
it. The Microscope with the latter object-glass a being fixed

before the form h so as to view the image, they are brouglit to

that distance of h from the original object s at which the pattern

vanishes (call this distance c, 5th column), then the measure rf

the separation of the middles of stripes or squares in the image to

be viewed is — = s (6th column).
c

Now, from the observations made, it appears that the distances

(d) at which patterns of stripes or chequers of different sizes will

vanish when viewed through one and the same aj^erture, varies

directly as the linear size of the pattern, so that whatever be the

s
measure of s or of d, a remaining unchanged, ^ will be a constant

number and will represent the arc subtended by s in terms of

radius d taken as unity.

Then, on the supposition that this arc varies inversely as the

S Cb

aperture a is varied, , , the arc of the separation of the pattern

for an aperture of 1 in. (see 7th column) will also be a constant

number (oj), and its proving such will botli show the correctness

of the supposition, and give an expression for the limit of definition

with any aperture and distance or size of pattern ; for

dx dx , , as
s = —

; a = — ; and d — -as X
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3. It was not always easy to ascertain the virtual diameter of

the pencil admitted from the object-glass or a ; if the limiting

diaphragm or " stop " is in front, as is sometimes the case, it would
give a measure very much too small ; if placed at some distance

behind, an addition is required to be made to its diameter in the

ratio of its distance from the object-glass to its distance from the

back conjugate focus, and with glasses composed of several separate

lenses, unless they are of very short focus ; a further addition is

requisite for the distance within the compound glass at which the

rays cross.

4. The apertures in most of the observations in the third table

were taken by measurement, with such corrections when neces-

sary ; but from other measurements and trials, wdiich it would be.

tedious to give, I found also that, for determining the defining-

power, their diameter might be considered to be equal to the chord
of the angle of the pencil admitted from a point in focus, the focal

distance d being radius.* This angle can be taken by placing a
candle at, say, 10 ft. distant, and turning the Microscope on its

focal point as a centre till the edge of the light bisects the field

on each side; but to the chord so obtained about 0'006 in. has to

be added, and more if the aperture is much less than ^V ^^^ ^^

correct an effect of the dispersion at the edge, which under the

circumstances causes the angle to appear too small.

It may be inferred from the above that so long as we can increase

the angle of the pencil received and bring to focus the rays ad-

mitted, the intrinsic defining-power will continue to increase in

a s
the ratio of the chord to radius, so that taking -j- as before (p. 45)

at 0-000021 in., a being the aperture of any object-glass of a

Microscope and d its front focal length, s, or the smallest separa-

tion visible with that glass, will be ; or if the angle

of the pencil is known, calling d unity, s will be = 0-000021 in.,

divided by tlie chord of the pencil ; the ultimate limit then will

be theoretically when the aperture is twice the focal distance! or

- 000021 in., which would bring the smallest separation that can be
imagined visible in ordinary light of a series of lines or squares to

be little more than 0-00001 in. And although any near approach

* Note by A. E. C.—The chord of an angle being twice the sine of half the
angle, this is the first proof that J. J. Lister knew in 1832 that the resolving-power
of Microscope objectives grows proportionately, not with the angle itself, as was
thought for many years after that date, bnt with the chord—in other words, with
what, since Abbe, is called numerical aperture.

t Note by A. E. C.—It will be seen that this is a direct reference to N.A I. as
the limit of a dry objective. There is a slip of paper amongst the miscellaneous
notes and papers, not published, with the modern formula in terms of the sine of
half the angle, which J. J. Lister evidently used for calculating resolving-powers.
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to such an aperture seems evidently impracticable, yet up to au
angle of 77° it is shown by the table that the definition on tlie

image of the patterns has been very nearly in accordance with the
rule. It is observable also that the limit has been ])assed that
was inferred by Fraunhofer to the powers of the Microscope*
for at the above angle of 77° separation was seen as far as to
0' 000017 in. (see table), and the effective rays producing the image
were doubtless those of the brightest part of the spectrum whei-e,

by his estimate, the length of an undulation \ is about • 000022
English inch, \ being for each ray, the space within which he
inclined to conclude that an object could never be seen to consist

of parts.

I have not, indeed, met with any object in nature quite so

minute in detail as 0*000017 in., but the appearance of parallel

lines is abundant in the structure of the scales of some insects as

the Lepidoptera and Thysanura, and on the shells of animalcules

of the family of Navicula, some of which vanish in the same
gradation as the images of the patterns, and as nearly at the same
size when seen with pencils of the same angle as their character

and the management of light necessary for viewing them would
lead us to expect.

Thus delicate transverse markings on Navicida hippocampus
0*000028 in. apart (as measured by the number of markings
contained between two divisions of a micrometer in the eye-piece)

were just visible with an object-glass of ^q in. focus having a

pencil of 47°, some on N. phasmceRteron 0*000024 in. were well

seen with a | in. of 61°, and on a Navicida resembling N. gracilis

or N. acus • 000023 in. faintly with the same ; similar lines on

another of the same species separated * 0000215 in., invisible with

that glass, were made out by \ in. of 66°, which again could not

show those on a specimen measuring 0*00002 in. that were clearl}''

seen with a ^^ in. of 77°. The last lines were the closest I have

found, and did not tax that glass to the utmost.

The above object-glasses were some of those in the table, and

by referring to the column s their performance on the two kinds

of object may be compared. The observations together appear to

prove that, when well corrected, these focal lengths and pencils

are adequate to define respectively whatever could be seen with

glasses of shorter focus having the same angles of aperture
;
prob-

ably the ,^0 and | in. glasses have the full extent of opening for

this condition, and it is one that should always be kept in view

if high power is required, for while there is convenience in having

the glass no deeper than is needed for its work, and very short

focus may bring besides difficulty and faults to the manufacture,

on the other hand it produces less secondary spectrum, and the

* Herschel, " Light," Art. 758.
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eye-piece has less effect with it in magnifying every imperfection

of the image.

It might be rash to predict what is the utmost pencil that may
be brought together to form the picture in the Microscope, but

the object-glasses of our best artists are now constructed expressly

with a view to this, and considering the greatly increasing difficulty,

as the angle is further enlarged, of obtaining the essential state of

true correction while the definition even on the most favourable

objects does not increase correspondingly, I am induced to believe

that it cannot be carried with advantage much further than it has

been. The finest vision I have yet seen has been with a pencil of

about 80°, and even supposing 100° collected as exactly, which we
can hardly anticipate, we should not have advanced beyond a

separation of 0' 000014 in.

To express the magnifying-power of the compound Microscope,

we may first take that of the object-glass, which is inversely as

its front focal distance (d) to that of distinct sight, usually called

10 in., or -^,* and this is increased, in the ratio of the diameter (a)

of the object-glass, to that of the pencil entering the eye as in the

telescope (p. 45) ; so that if as before we take the latter pencil as

0*02 in., we should have for the magnifying-power, with any
object-glass that will reach the utmost definition of an object

placed in the most favourable circumstances, —r • t^-?^^ = —i— , oi"
cl yj'Ol d

500 times the aperture divided by the focal length.

This rule may be applied to the range of microscopical power
in general, but there may be no disadvantage to definition with
somewhat greater enlargement if the light is sufficient and the

instrument fi-ue ; and, indeed, some details of transparent objects

viewed by strong illumination with object-glasses of large pencil

and short focus, seem more satisfactorily made out with rather

750 a
higher amplification ; to raise it, however, to —-^— , which allows

a power of 750 for a pencil of 60° and for 80° barely lOOO-linear,

will, I believe, more than provide for such cases ; and it is always
found that to go much beyond wliat is necessary for distinctness

tends to produce the contrary, so that (except for measurements,
or other ])urposes than definition) sucli enlargements as 2000 or

3000 which have been assigned to Microscopes must be worse
than useless.

There is another mode of considering defining-power which,

* Note by A.E.C.—Having forestalled Abbe as to numerical aperture, it will be
seen tbat J. J. Lister bere anticipates tbat novel way of apportioning the total
magnification whieb first became generally known as an Abbe innovation when
the apochromatic objectives were issued in the eighties I
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though it may not admit of such positive mecasurement as the
separation of squares or stripes furnishes, requires to l)e adverted
to, namely, that whicli regards distinctness of outline and the
extreme limit to the visibility of a single object.

The smallest angle under winch I could detect the existence
of a black square on a wliite ground with the unassisted eve in

daylight was w^hen its side subtended 33 seconds, which nearly
agrees with Sir W. Herschel's and Mayer's observations, and is

about half the angle at which separation vanislies in a series of

stripes or a chequer (p. 9) ; but viewed through circular apertures

of 0'02 in. and under, and in the Microscope, it is just visible as

f f 1 f fi f 1
0-000007 T , . ., ,far as to ^ oi that angle, or , radius being unity. An

equal white square on a very black ground may be detected at

more than double the distance of a black on wliite, though its

limit has been stated to be the same. Indeed, the angle under
which a bright object may be seen diminishes indefinitely with

the increase of its intensity and its opposition to the space sur-

roundinor it.

Merely to ascertain the existence of a something is, however,

generally of little value unless we can also distinguish its figure,

and here our vision is confined to much narrower limits. Sir W.
Hersehel determined that a square area could not be distinguished

from an equal circular one with the naked eye till the latter sub-

tended 2' 1 7", and I found that it must be still larger to have its

form well defined. The black and white squares composing a

chequer could, when view^ed through small circular apertures or

in the Microscope, be seen to be of the same size and to touch at

their corners till brought to w^ithin half the vanishing distance of

the pattern, i.e. to a distance when the side of a square is at an

. , . 0-00005
angle oi about .

(a/

In various trials made by me, the light beyond the green,

towards the violet end of the spectrum, was found too faint to

give that increase of definition that might be expected from it,

except when the solar beam was thrown on the prism, and although

the blue rays then produced an eftect of singular beauty, they

were, like the sun's light in general, so accompanied with fring:es

as to prevent their showing objects in the Microscope with dis-

tinctness and certainty.



SUMMARY OF CURRENT RESEARCHES

RELATING TO

ZOOLOGY AND BOTANY
(PEINCIPALLY INVEETEBEATA AND CEYPTOGAMIA),

MICROSCOPY, Etc.*

ZOOLOGY.

VERTEBRATA.
a. Embryolog-y. f

Material Basis of Inheritance.^—F. Vejdovsky has studied the

chromosomes in spermatogenesis in particular, in various types : Ascaris

jnegalocephala, Decticus verrucosus, Diestramena mar^noraia, etc. He
distinguishes a slightly stainable linin and a " chromonema " of chro-

matin which occurs in a very delicate close spiral on the surface of the

chromosome.
In karyokinesis the vesicular nucleus is formed from the chromosomes

only. Their linin becomes nuclear sap or enchylema. The spiral

thread on the chromosome forms an achromatic linin framework in the

resting nucleus and a residue of undifferentiated chromatin. This

appears as isolated granules (chromomeres) embedded on the framework.

In the preparation for another division, the chromomeres form new
chromonemas. A phase of " katachromase " leads to the formation of

the vesicular daughter-nuclei from the chromosomes ; a phase of " ana-

chromase " leads to the formation of a new chromosome generation.

The chromonemas always serve as the starting-point for the new
chromosome generation.

Emphasis is laid on the parallel conjugation of pairs of homologous

chromosomes, a mingling of chromatic and achromatic substance, and

it is in this that the process of reduction is effected. Yejdovsky up-

holds the importance of the chromosomes as bearers of the heritable

qualities, and does not believe that this is true of the mitochondria.

Nucleus and Cytoplasm in Inheritance. §—Allette Schreiner dis-

cusses the role of nucleus and cytoplasm as vehicles of inheritance in

* The Society are not intended to be denoted by the editorial " we," and they
do not hold themselves responsible for the views of the authors of the papers
noted, nor for any claim to novelty or otherwise made by them. The object of

this part of the Journal is to present a summary of the papers as actually pub-
lished, and to describe and illustrate Instruments, Apparatus, etc., which are
either new or have not been previously described in this country.

t This section includes not only papers relating to Embryology properly so-

called, but also those dealing with Evolution, Development, Reproduction, and
allied subjects.

I Zum Problem der Vererbungstrager. Prag (1912) 184 pp. (12 pis. and 16 figs).

§ Biol. Centralbl., xxxii. (1912) pp. 280-3.
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the sperm and the ovum. There are many (lifficulties in tlie way of the

theory that the nucleus lias the monopoly in bearin<^ the hereditary

characters. It may be that the generally accepted doctrine of the

equivalence of ova and spermatozoa is erroneous. It may be that the

common basis of specific characters is to be found in the cytoplasm of

the ovum, and that the variable individual characters are borne by the

nuclei. It may be that there is a deep division of labour between the

two kinds of gametes.

Implantation of Human Ovum.*—Fr. Delporte has devoted a

volume to the embedding of the human ovum in the mucous membrane
of the uterus, and the early stages in the formation of the placenta. A
young ovum of about ten days is described. The cytotrophoblast plays

the leading part in fisation. Langhans's cells penetrate actively into

the maternal tissue. The trophoblast is highly developed during the

embryotrophic period ; it begins to wane when the haemotrophic

period sets in (after the ninth week).

Corpus luteum and Interstitial Gland of Ovary.f— 0. Van der

Stricht finds that there are no interstitial cells in the stroma of the ovary

of the embryo bat (Vesperugo noctula). They appear some days after

birth at the expense of fixed elements of the connective framework.

In August and September the first phenomena of follicular atresia are

seen ; later on, the parenchymatous cells of the atresic body are trans-

formed into interstitial elements, and contribute to a very rapid exten-

sion of the interstitial gland.

Granulations and fatty globules appear in the cytoplasm of the

interstitial cells ; a lipoid substance is formed, just as in the corpus

luteum. The excreted product accumulates in hollow tubes transformed

from solid parenchymatous strands. The process is most active just

before and after ovulation. The lipoid glandular product passes out by

lymphatic channels.

The corpus luteum, in great part epithelial, forms first a serous and

then a lipoid substance ; the interstitial gland of connective origin

forms only a lipoid. Both are endocrinal glands, and the processes of

elaboration, secretion, and outflow are the same in the two cases, though

the origin of the two structures is quite different.

Germinal Transplantation.|—W. E. Castle and John C. Philipps

are unable to confirm the results reached by Guthrie and Magnus,

which seemed to show that transplanted ovaries, in a foreign body,

liberate products distinctly influenced in nature by that body. They

present a clear case of the transplantation of an undeveloped ovary,

which later liberated eggs in the body of a foster-mother, but in the

young so produced no foster-mother influence was detectable. (Jreat

care has to be taken to make sure that a regenerated ovary is not

mistaken for a transplanted ovary.

* Contributions a I'Etude de la Nidation de I'oeuf humain et de la Physiologie

du Trophoblaste. Bruxelles (1912) 206 pp.

t Arch. Biol., xxvii (1912) pp. 585-722 (2 pis.).

X Publications Carnegie Inst. Washington, No. 144 (1911) pp. 1-26 (2 pis.).
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Experiments were also made bv removing the testis of a rat and
substituting another, or part of another, from another animal, but
there was no positive result to prove that the implanted testis survived.

It seems that testicular tissue is much more sensitive to injury, me-
chanical or otherwise, than is ovarian tissue.

(xenn-cells of Man and Mammals.*—A. Fuss discusses the origin

of the germ-cells in the embryo. They were to be seen in a human
embryo 2 • 5 mm. in length, partly in the endodermic epithelium, panly
in the mesoderm. There is evidence pointing to amceboid movement.
In a human embrvo of about four weeks a few were still in the vicinitv

of the primitive gut, but most were in the dorsal mesentery near the

aorta. Besides active amceboid migration there is passive transport by
the growth of tissues. The germinal epithelium does not enter into

proliferation until the majority of the germ-cells have reached that

region, after thirteen days in the rabbit, after the fourth week in man.
The future germ-cells are descended from the migrants, not from the

germinal epithelium.

Spermatozoa of Aard-Vark.t—E. Ballowitz describes the sperma-

tozoa of Orycterojju-s afer, and notes that, contrary to his exp>ectation,

they are not in any way divergent from the ordinary Mammalian type.

In the characters of the head, the middle piece and the tail, there is

nothing noteworthy—a striking contrast to what Ballowitz found in

JllVlhS.

Fibres of the Zonula.;—W. M. Baldwin has investigated the develop-

ment of the fibres of the zonula zinnii in the white mouse. They arise

from mesenchyme cells, and are at first attached to the apical processes

of the cells of the internal cUiary epitheUum. Later on, the zonula fibres

change their attachment and penetrate into the intercellular substance

which Lies between the cells of the internal ciliary epithelium. In the

fuUy developed eye the zonida fibres penetrate the intercellular substance

towards the limitans ciliaris externa, but they end abruptly before they
reach this. They end only at that part of the ciliary epithelium, which
lies in the valleys between the ciliary processes and the ora serrata.

Primitive Sex-cells in Chick Embryo.§—H. vou Berenberg-Gossler
notices that the proof that *' the primitive sex-cells " in the very young
chick embryo are primitive sex-cells is not qtiite satisfactory. They are
brought into the genital region, not by amoeboid migration, but along
with a large complex of the visceral plate of the mesoderm. The move-
ment is a consequence of the closing of the gut into a tube and the
formation of the mesentery. The particular features in these cells, which
mark them off from other embryonic cells, are not essential ; they are
rather due to the absence of function and cell-division in these early
stages (third to fourth day of incubation).

* Arch. Mikr. Anat., Ixixi. (1912) Heft 1, Abt. 2, pp. 1-23 (2 pis. and 5 figs.).

+ Anat. Anzeig., xlii. (1912) pp. iS2-6 (6 figs.).

t Arch. Mikr. Anat.,lxxs. (1912^ pp. 274-305 (2 pis.).

§ Arch, ilikr. Anat., Ixxxi. (1912) Heft 1, Abt. 2. pp. 24-72 (1 pi.).
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Differentiation of the Myotome.*—A. L. J. Sunier finds that the
undifferentiated elements of the wall of the myotome of Chordates are
differentiated half into muscular elenunts, and'half into mesenchvmatic
elements (connective in Acrania).

The primordial elements of the musculature of Chordates are slab-

like cells, extending the length of the myotome, flattened more or less

dorso-ventrally, spreading more or less in a latero-median direction.

While this is going on the nuclei multiply, often if not always by ami-
tosis. Later on the slab-like cells are modified into fibres by longitudinal
fission.

The formation of sclerotomic elements in Craniota is due to a dis-

solution of a portion of the median wall of the myotome. In Acrania
there is no such dissolution. The " sclerocoel "*of Selachians is the
space that remains between the median wall and the rounded ventral

end of the muscular mass. The sclerocoel of Cephalochorda is a special

adaptation, as Ziegler supposed. The term " external layer " may be
applied to the lateral wail of a hollow myotome, but what is called' the
external layer when the myotomes are solid, as in Murjenidae, is different,

and that of Cephalochorda is quite a special adaptation.

Closure of Duct of Botallius.f—L. Stienon finds that the closure

of the duct of Botallius (between the aortic arch and the pulmonary
artery) after birth is a function of the aortic tension. The dilatation

of the isthmus brings about as a consequence the closure of the canal.

The closure is an instance of automatic adaptation.

Experimental Study of Development of Limbs in Frog, t— B.

Diirken has made the experiment of extirpating the primordia of the

limbs at a very early stage in the development of the frog. The extir-

pation of one limb-primordium is usually associated with serious mal-

formations in the others. These are described in detail. There is also

a very interesting effect on the development of the spinal cord and
brain, the symmetry being much disturbed. From the affected nervous

system an influence is exerted on the other limbs not operated on.

There is a developmental correlation between nervous system and peri-

pheral organs. In this correlation the mid-brain seems to be of greatest

importance.

Development of Sympathetic Nervous System in rrog.§—Rene

Camus calls attention to the uncertainty that obtains in regard to the

development of the sympathetic nervous system. Remak and Goette

held it to be of independent mesodermic origin ; most of the recent

workers derive it from the ectoderm. But even on the latter view there

is great diversity of opinion. The cells which form the sympathetic are

derived from the spinal nerves, or from the spinal gangha, or from the

medullarv tube, or from the gangUonic ridge.

The author finds that the fibrous differentiation of the nerve-tract

* Tijdschr. Nederland. Dierkund. Yer., xii. (1911) pp. 75-182 (6 pis.).

+ Arch. Biol., xxvii. (1912) pp. 501-14 (1 pi. and 2 figs.).

* Zeitschr. wiss. Zool., xcix. (1911) pp. 189-355 (7 pis. and 18 figs.).

§ Arch. Mikr. Anat., Lsxxi. (1912) Heft 1, Abt. 1, pp. 1-52 (4 pis. and 4 figs.).
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takes place centrifugallj by the transformation of mesenchymatic plasma-

strands. Schwann's nuclei arise from the nuclei of mesenchyme cells

whose plasma, in great part at least, is used to form fibres. The rami

communicantes are due to the sympathetic, and contain at first sympa-

thetic fibres only, afterwards spinal fibres as well. There is a sporadic

occurrence of sympathetic cells in the tail of the tadpole. The head

portion of the sympathetic develops late in the frog. It arises from a

secondary forward extension of the ganglionic strand into the cranial

region. There is really no sympathetic strand corresponding to the

cranial nerves.

Early Development of Megalobatrachus.*—Dan de Lange, jun.

distinguishes three great events. The cephalogenesis or protogenesis

comprises the formation of the head, including the auditory vesicle, with

the exception of the parachordal mesoderm. The somatogenesis or

deuterogenesis comprises the formation of the anterior half of the trunk,

including the parachordal mesoderm of the head. The nrogenesis or

tritogenesis comprises the formation of the posterior half of the trunk

and the tail.

Development of Eyes of Ammocoetes.t—F. K. Studnicka discusses

the lateral eyes or paired eyes of the larval lamprey. It is generally

supposed that they remain in some measure in an embryonic state, as

the state of lens in particular indicates. It seems, however, that in

quite young, free-living Ammocoetes, of a length of 10-12 mm., the

eyes can function as photo-receptors and as immobile " direction eyes."

The parietal eye is at first an unpigmented photo-receptor, but later on
it becomes an imperfect " direction eye." The lens of the lateral eyes

certainly remains small for a long time and without having any lens-

function. Perhaps the lens primordium had primarily some other func-

tion, and should be ranked in the series of plakodes.

&• Histology.

Structure of Blood-corpuscles. j—V. Schilling-Torgau finds that

ordinary erythrocytes have a complex structure, showing not only nucleus

and cytoplasm, but an archoplasm which shows "a vitreous body," "a
capsular body," and two " centres." The nucleus-like character of the

blood-plates is emphasized. It may be that Kurloif's secretion-like

bodies in the large mononuclear corpuscles of the guinea-pig are archo-

plasmic structures. The archoplasm is a paranuclear apparatus, other-

wise known as the " Dotterkern," the " reticular body," and the " Cen-
trophormia."

Granular Leucocytes of Sauropsida.§—E. Max Kollmann finds that

these elements (apart from Mastzellen) pass through a series of stages,

which differ as regards cytoplasm, nucleus, and inclusions. They are

* Anat. Anzeig., xlii. (1912) pp. 321-46 (11 figs.).

t Anat. Anzeig., xli. (1912) pp. 561-78 (6 figs.).

X Anat. Anzeig., xli. (Erganzungsheft) pp. 225-41 (9 figs.).

§ Ann. Sci. Nat. (Zool.) xv. (1912) pp. 46-83 (1 pi. and 4 figs.).
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derived from monoiuiclear cells, generally large lymphocytes. The
gramilations, at first amphophiloiis, are transformed into acidoiihilous

crystalloids, and the myelocyte is transformed into a pol}' nuclear leuco-

cyte. There is only one series in Sauropsida, and it is impossible to

uphold the idea of there being several distinct kinds of acidophilous

leucocytes. The idea of the specificity of leucocytes nmst })e given up.

Muscle-fibres and Muscle-cells of the Heart of White Mouse.*
W. M. Baldwin finds that the conception of the cardiac muscle-fibre as

a cell containing fibrillae and sarcoplasm is erroneous so far as concerns
the adult white mouse. The terms muscle-fibre and muscle-cell are not
synonymous. The cuticular sarcolemma invests both the highly

specialized muscle-fibrillae and the sarcoplasm, and, in addition, muscle-

cells. These muscle-cells show a nucleus, a cell-wall, and cytoplasm

consisting of a spongioplasmatic network with interstices of hyaloplasm.

By means of the cell-wall the muscle-cells are delimited from the sarco-

plasm and the muscle-fibrillae.

Branched Muscle-fibres, f — Geza Gliicksthal has studied the

branched muscle-fibres in the thin mucus membrane portion of the

boundary of the basihyoid sinus below the frog's tongue. They are

branches from the hypoglossus, and are readily studied in their natural

position. He describes their anastomoses, the literal reticulum which

is sometimes seen, and the brush-like shredding up at the end of a fibre.

Degeneration of Poisoned Muscle. J—Ivar Thulin gives a detailed

account of the degenerative processes observed in the wing-muscles of

a dragon-fly {Libellula), after it had been stung by a Laphria, whose

poison produces paralysis. The transverse disks and granules were pale,

fatty degeneration had set in, the cross striping disappeared, the fibres

became masses of debris.

Skin of Geckos.§—W. J. Schmidt has made an elaborate study of

the minute structure of the integument in Phehuma and Tarentohi.

He deals first with the surface and the coloration. In the latter there

are melanophores, porphyrophores, and guanophores to be considered.

He then describes the epidermis and the integumentary sense-organs.

The connective-tissue portion of the skin is analysed, and an account is

given of the layers of the corium, of the sub-cutis, of the inclusions, of

the blood-vessels and nerves, of the preformed breaking-zones in the

skin of the tail, of the cloacal sacs, and the bone in the penis-canal.

Ependym-cells of Fish Brain.||—V. Franz has found a new kind

of cell in the -ependym of the fish brain. Hitherto the cells of the

epithelium hning the ventricle have been described as of one kind-

supporting cells whose peripheral processes penetrate the mass of the

* Anat. Anzeig., xlii. (1912) pp. 177-81 (2 figs.),

t Arch. Mikr. Anat., Ixxxi. (1912) Heft 1, Abt. l,pp. 53-9 (1 pi.),

t Arch. Mikr. Anat., Ixxix. (1912) Heft 1, Abt. 1, pp. 206-22 (1 pi.).

§ Zeitschr. wiss. Zool., c. (1912) pp. 139-258 (5 pis. and 15 figs.).

II
Biol. Centralbl, xxxii. (1912) pp. 375-83 (8 figs.).
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brain and end on its outer surface. The apical end-surface usually

shows cilia with basal corpuscles and some hint of secretory activity.

The author has found in trout and goldfish a second kind of cell, which

he calls " neuro-ependym-cells." Their peripheral end branches in den-

dritic fashion, recalling ganglion-cells. There are transitions between

these and the ordinary ependym-cells.

Structure of Arterial Wall.*—R. Bonnet describes the three

layers of the arterial wall. 1. There is the endothelial lining with

intricate functions in the exchange of material and in preventing coagu-

lation. 2. There is the accessoria (sub-endothelial or striated layer

+ elastica interna + musculo-elastica + elastica externa) which has to

do with the flow of blood, and changes markedly with age and function.

3. There is the conjunctiva (externa or adventitia), a combination of

ordinary and yellow connective-tissue, with various dispositions of fibres.

Chromatophores of Teleosts.j—E. Ballowitz has studied the chro-

matophores in the dermis, distinguishable according to their contents as

melanophores, xanthophores, erythrophores, and guanophores (or irido-

cytes). Hitherto these have l3een described as isolated single cells,

except that Heincke and Pouchet have noted the occurrence of a dark

chromatophore in the middle of an iridocyte (Heincke) or in the middle
of a mass of guanin spangles.

In Trachinus and other types, Ballowitz has found a peculiar combina-

tion of dark and otherwise pigmented chromatophores and guanin-con-

taining iridocytes. Numerous iridocytes lie closely together in roundish

or irregular clumps, and encapsuled within this is a space occupied by a

large melansphore with two or more nuclei. Spoke-like processes of the

melanophore extend out between the elements of the capsule. The
pigment flows in these processes and the channels must be complicated,

for the pigment may appear even on the outside of the iridocytes. The
observer calls this composite chromatophore a melaniridosome. The
appearance varies greatly according to the expansion of the pigment,

which modifies the iridescence of the iridocytes.

c. General.

Effect of Nutrition on Hepatic Cells.J—W. Berg has shown that

in salamanders which have been well fed with grape-sugar and the like,

the liver-cells show an accumulation of homogeneous globules of stored

proteid. These undergo vacuolization and disappear when the animals
are starved. The same globules are to be seen in the liver-cells of other

Amphibians and in Mammals.

Action of Rontgen Rays on Ovary.§—Manfred Fraenkel has shown
that Rontgen rays bring about definite changes in the ovary. They

Ver. Anat. Ges. in Anat. Anzeig.,xli. (1912) Erganz. pp. 7-11 (2 figs.).

t Anat. Anzeig., xlii. (1912) pp. 186-90 (2 pis.).

X Anat. Anzeig., xlii. (1912) pp. 251-62 (11 figs.).

§ Arch. Mikr. Anat., Ixxx. (1912) Abt. 2, pp. 61-77 (1 pL).
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appear to act tlirougb the corpora liitea, hindering their development,

and thereby delaying or stopping the cycle of ovuni-inaturationa, which

the secretion of the corpora liitea continuously stimulates. The intluence

of the rays tells on the progeny, which are below the normal size, and the

author finds some evidence that this diminution of growth-vigour is

transmitted.

Changes in Testes in Chronic Alcoholism.*—A. Weichselbaum and

J. Kyrle find that chronic alcoholic poisoning always leads to testicular

changes of varying degree, which may ultimately lead to the complete

destruction of the seminal canaliculi. A cirrhosis of the liver often

exaggerates the testicular changes. In the diseased testes there is very

frequently a proliferation of the interstitial celb and of the epithelium of

the rete testis. The former, which is often very marked, is associated

with the regeneration of the degenerated seminiferous cells ; the latter

probably represents a futile regeneration.

Effect of Castration on Cat.t—Ed. Retterer and Aug. Lelievre have

enquired minutely into changes in the male cat induced by castration,

i.e. by the absence of the normal internal secretion of the testes. There

was no effect on fur or vibrissse, nor even in the larynx. But the

development of the accessory glands of the genital tract was definitely

affected. The prostate was atrophied, and the horny spines or "odon-

toids " underwent retrogression and disappeared.

Spinal Ganglia of Mammals Surviving in vitrcj— Gr. Marinesco

and J. Minea find that spinal ganglia of rabbit and cat can survive in

vitro, and that the nerve-cell may give off fibres which emerge from the

ganglion and grow in a suitable medium. In the absence of other

elements in the medium the outgrowing fibres seem to resent the absence

of a conductor of some sort, and their course is irregular, sinuous, and

thick. When there are other elements in the medium, which exert an

influence on the growing fibre, the result is more typical. The fibres

are more regular and straight, and have a uniform delicate calibre.

INVERTEBRATA.

MoUusca.

7. Gastropoda.

Self-fertilization in Lymnaea.—H. S.Colton has studied Lymnsea

columella as a subject for a pure line investigation. He does not, how-

ever, get beyond saying, that it apparently self-fertilizes its eggs when

isolated. " A pure line," Johannsen says, " may be defined as the de-

scendants from one single homozygotic organism exclusively propagating

by self-fertilization," and Lyimieea columella would furnish such

material.

* SB. Akad. wiss. Wieu, cxxi. (1912) pp. 51-67 (2 pis.).

t C.R. See. Biol. Paris, Ixxiii. (1912) pp. 18-i-G.

% Anat. Auzeig.. xlii. (1912) pp. 161-76 (8 Af0^

§ Proc. Nat. Sci. Philadelphia, 1912, pp. 173-83 (4 figs.).
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Histology of Heteropods.*—Erich Reupsch has made a detailed

study of Pterotrachea coronata, and gives an account of the minute

structure of the integument, the supporting substance, the muscles, the

alimentary system, the gonads, the so-called " nucleus," the excretory

organ, the respiratory and vascular systems, and the nervous systems.

5. Lamellibranchiata.

Minute Structure of Shell of Anodonta cellensis.t—R. Rassbach
has made a detailed study of this. The periostracum-substance is

formed from the epithelial cells of the mantle-margin-fold and from
a portion of the associated epithelial cells of the outer surface of the

mantle. The organic substance of the external unelastic ligament

arises as a product of the mantle-seam-cells, which lie below the post-

nympheal groove. The whole of the external epithelium of the mantle
is in a position to form organic substance with the properties of normal
periostracum.

In special cases, the whole of the external epithelium of the mantle

may form a prismatic layer, after the formation of an organic foundation

of periostracum substance.

A sort of focus of each prism is formed by a yellow or brown
roundish body, which seems to be composed of small periostracum-like

particles.

The nacreous layer, which is usually embedded on the prismatic

layer, serves especially for strengthening the shell. It is for the most
part formed by the epithelium of the mantle surface.

A special layer is the " clear layer." It arises usually at the muscle-

insertions, and independently of the other layers. In this it differs

from the prismatic layer, which can only be formed on an organic

foundation of periostracum substance.

The more prominent and distant Hnes of growth on the surface of

the shell are annual rings, and mark the close of a growing period. Of
similar significance are the parallel lines, at the posterior end of the

ligament, running across the external surface of the ligament from one

valve to another.

All portions of the shell, shell-margin and shell-centre, muscle-

insertions and ligament, may be regenerated after injury. The re-

generated portions always show the various layers and are formed from

the adjacent epithelium.

Arthropoda.

«. Insecta.

Integumentary Sense-organs of Dytiscus marginalis.t—R.^Hoch-

reuther distinguishes sensory hairs, sensory bristles, sensory rods, tactile

and gustatory papillae, pitted cones (solid and hollow), vase-shaped

organs, and cupola-shaped organs. A mechanical sense is locaUzed in

sensory hairs, sensory bristles, sensory rods, tactile papillae, solid pitted

* Zeitschr. wiss. Zool., cii. (1912) pp. 249-376 (8 pis. and 31 figs.),

t Zeitschr. wiss. ZooL, ciii. (1912) pp. 363-48 ^64 figs.).

i Zeitschr. wiss. ZooL, c. (1912) pp. 1-114 (102 figs.).
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cones, and vase-shaped and cupola-shaped organs. The first fiv(.' huve
a tactile sense, especially the tactile papillaj. The last two in the list

have to do with a perception of the resistance of the water and tlu- air
in swimming and liying.

The gustatory papillae and the hollow pitted cones have to do with
a chemical sense. Taste and smell can hanlly be (IJRtinguished, especi-
ally during the life in water. The head bears all forms of mechanical
sense-organs. The chemical sense-organs occur on the antenme, on
mouth-parts, and about the mouth. The antennui function as efpiili-

brating organs.

The thorax bears all the different types except the tactile papilhe,
the gustatory papillog, and the vase-shaped organs. But there are onlv
a few hollow^ pitted cones. The cupola-like organs occur only on the
limbs. In the female's pronotum there is a denser disposition of the
larger sensory structure than on the corresponding region in the male.

The abdomen bears only tactile organs — sensory hairs, sensory
bristles, sensory rods, and solid pitted cones. Chemical irritability is

strongest in the head, and grows less posteriorly. The more complicated
mechanical sense-organs are absent from the abdomen. In the adult

beetle the sensory cells of any sense-organ always appear uniform.
Trichogenous and glandular cells could not be distinguished, nor was
any ramification of nerves detected.

(Enocytes of Ephestia.*—Walter Stendell has made a special study
of these elements, which occur in almost all insects. In Ephestia kuehn-
iella there are two kinds of generations, those which occur in segmental
groups in the larva and those which appear shortly before pupation.

The latter appear from the second to the fifth abdominal segments, sepa-

rating from the hypodermis and forming a uniform layer. Both sets

are directly derived from the ectoderm, the first set in close relation with

the trachea. Both show the same sort of secretory activity. Drops

appear first in the nucleus and then in the cytoplasm, and are finally

exuded. The cells are secretory, not excretory. Their role remains

obscure, but it is suggested that they are auxiliary to the intense

metabolism of the insect development.

Development of Tog Flea.j—Bruno Harms finds that the duration

of the larval development of Ctenocephalus canis is dependent on the

temperature, being shortened by a rise. The imaginal disks for the

future limbs appear in each thoracic segment as two disk-like masses^

quite separate from the epidermis. They are surrounded by a cell-ring,

so that there is no open peripodal cavity. The antenna is a single-

jointed cylindrical sense-organ, jointed to an insertion-tubercle, and

bearing a strong bristle at its apex.

The buccal cavity is distinct from the very muscular pharynx. The

oesophagus shows six longitudinal ridges and extends to a short distance

behind the supra-oesophageal ganglion, passing into the longitudinally

plaited crop. At the boundary of prothorax and mesothorax the fore-

* Zeitschr. wiss. Zool., cii. (1912) pp. 136-68 (1 pi. and 3 figs.),

t Arch. Mikr. Anat., Ixxx. (1912) pp. 167-216 (1 pi. and 13 figs.).

Feb. 19th, 1913 ?
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gut is half-invaginated into the mid-gut. The mid-gut is best developed,

secretory in front, and absorptive behind. There is a pyloric valve and

a proliferation-ring at the passage from mid-gut to hind-gut. The
hind-gut consists of pylorus, small intestine, and rectum. The pylorus

has six internal folds and strong circular muscle ; the small intestine

has also longitudinal ridges, but less muscle ; it is invaginated into the

rectum. The latter shows four strong longitudinal ridges and an anal

sphincter. Four Malpighian vessels open into the hind-gut at its

junction with the mid-gut.

Mid-gut Epithelium of Larvae during Ecdysis.*—Max Braun has

studied this first of all in the caterpillar of Deilephila euphorbise. In

the resting larva, about to form a new cuticle, there is active karyo-

kinesis in the "mother-epithelium-cells" accompanied by some cell-

division. A regenerative syncytium is passed through as a stage, in

the posterior part of the gut. The details of the intricate process of

change are described at length. Other types used for studying the same
process, w^ere Hyponorneuta euonymella (Lepidoptera), Arge (Hymenop-
tera), CalUphora (Diptera), Melasoma, Dermestes (Coleoptera). Except in

Dermestes, the processes of cell-multiplication and growth in the mid-gut

have only to a slight extent a regenerative significance. For the most

part they effect the rapid increase in length and thickness after the

ecdysis is over. No general scheme of the changes in the mid-gut can

be worked out that would be applicable to all types.

Minute Structure of Diptera.f

—

The late W. Wesche made a num-
ber of observations on the minute structure of Diptera which are now
published. They relate to such points as the following :—ankylosis of

the middle joints of the antennae in Scatopse, fused distal joints in the

antennae of Dilophus, the structure of the tibial bristles, peculiar struc-

tures in the palps of Rhyphidae and Simulidse, the pharyngeal pump in

various famillies, a species of Ceratopogon with mandibles, the recep-

tacula of Lonchoptera flaviamda^ the possible affinity of the peculiar

genitalia of Rhyphidae with those of Tabanidae and Leptidse, and the

fully developed mentum in Rhyphid^, another important link con-

necting the Nemocera with the Brachycera.

«• Crustacea.

Chromatophores of Crustacea. ^—E. Degner has studied the chro-

matophores of Mysids and Decapods (Leiander treillanus and Crangoii

vulgaris). The changes of colour depend on intracellular pigment-
migration. The pigments are purely fluid, or purely granular, or con-

sist of solid granules in a coloured fluid. The chromatophores consist

of the body of the cell and the processes (chromorhizti3) which are

definite in number for each cell. According to external conditions,

the pigment is contracted or spread out in the chromorhizae. There

* Zeitschr. wiss. Zool., ciii. (1912) pp. 115-69 (2 pis.).

t Biol. Bulletin, xxiii. (1912) pp. 250-70 (1 pi.).

X Zeitschr. wiss. Zool., cii. (1912) pp. 1-78 (3 pis. and 8 figs.).
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are streaminofs of granules in the cytoplasm. The chromatophores can-

not change their shape (in the adult at least) ; they have a syncytial

character with nuclear divisions even in the adult ; they show a firm

membrane. In expansion the chromorhiza^ show a distinct fibrillar

structure.

Blinded Crustaceans lose the power of colour-change. The amount
of blue pigment in the chromatophores and in the body tissues is

diminished, while the white granules increase. In Cramjon there is

pigment-expansion in darkness (natural or artificial). Blinded indi-

viduals do not react to artificial darkness, but at night tliey pass from
their pathological light hue to almost normal dark coloration, becoming
light again*in the morning.

Development of Winter Eggs of Daphnia.*— Conrad YoUmer has

studied the slow development of the so-called " winter ova " of Daphnia.

There is total segmentation till thirty-two cells are formed, the yolk

being divided into ]?yramidal cells meeting in the centre. Multipolar

delamination then ensues, forming central yolk-cells which fill up the

interior, and are surrounded by a blastoderm which also contains much
yolk. While the blastoderm is aquiring more and more of an epithelial

character, a large number of cells migrate to a circumscribed area on the

future ventral surface. They form the primordium of the gonad.

Shortly before the resting stage is reached, the sensory apical plates

arise as paired thickenings at the anterior end of the blastoderm.

After the resting period polar emigration on the ventral surface leads

to the formation of the " lower layer," the median part of which forms

the gut and the side wings the mesoderm. The yolk-cells do not take

part in forming the mid-gut. During the establishment of metameres,

the gonadial primordium divides into two. The development during

the resting period is very slow, but does not stop unless the ^^g be

frozen or desiccated. The eggs differ greatly in their individual irrita-

bility to external stimuli.

Adriatic Cladocera.t—L. Schweigger, in reporting on Adriatic

Cladocera, calls attention to the fact that they are smaller than their

representatives in northern seas, except in the case of Podon intermedins

which sometimes attains the size it shows in the north. The same note

has been made by Steuer in comparing Boreal and Adriatic Copepods.

Annulata.

Pelagic Aphroditidae.l—C. Yiguier describes three pelagic delicate

iovms—Folynoe pelagica (Viguier, 1886), Quetieria pelagica (Viguier,

1911) and Frennia dubia g. et sp. n. He refers also to Nertnchseta

grimaldi (v. Mar. 1892), Drieschia pelagica (W. Mich. 1892), '^"^1 D.

pellucida (Moore, 1904), which are likewise pelagic. Perhaps Herdman-

ella gracilis (Ehlers, 1908) should be added to the list.

* Zeitschr. wiss. ZooL, cii. (1912) pp. 646-700 (2 pis. and 12 figs.),

t SB. Akad. wiss. Wien., cxxi. (1912) pp. 239-72 (7 figs.).

: Ann. Sci. Nat. (Zool.) xv. (1912) pp. 85-99 (2 pis.).
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Head-lobes of Echiurids.*—J. W. Spengel has studied the minute

structure of the proboscis or head-lobes of Echiurus, BonelUa, and

Thalassema. He deals first with the extension of the coelom into the

proboscis and the frenula of muscle-fibres, which forms a filter between

it and the trunk-ccelom. He deals in the second place with the muscu-

lature of the proboscis and its relation to that of the bodj-wall.

Ganglion-cells of Lumbricidse.t—Andreas von Sziits has studied the

minute structure of the ganglion cells in Lumhricus terrestris, Eisenia

rosea, and Helodrilns {De?idrobaena) platyurus. He finds that among
the cells with the well-known neurofibrillar structure there are some in

which the efferent and afferent fibrils enter by the same jfrocess, and
which show a neurofibrillar framework divided into a perisomal and a

perinuclear framework with radiating threads between. These corre-

spond to a type which Apathy described in the leech. The author dis-

tinguishes in all three types in the earthworm :— (J.) pear-shaped cells

with one process or with two, with a uniform neurofibrillar framework
;

(2) multipolar motor cells, which, like the preceding, have their equiva-

lents in Vertebrates : and (3) pear-shaped unipolar cells, as above

mentioned, with distinct perisomal and perinuclear framework.

Nematohelminthes.

Fertilization Phenomena in Ascaris megalocephala.J—0. Zach-

arias maintains that a remarkable fusion (cryptosymmixis) of the

chromatin of the spermatozoon with that of the ovum probably occurs

in the first two blastomeres, and recurs at the end of each telephase (i.e.

in all the resting stages of the nuclei) until a perfect equilibrium between
the two sets of sex-affinities is established. For this and for other

reasons, e.g. the continuous chromatin coil in the pronuclei and in the

blastomere nuclei, Zacharias strongly opposes the theory of the persistent

individuality of the chromosomes. Special attention is directed to the

theloid (or teat-like) appearance of the blastomere nuclei. The majority

show four teat-like processes, usually in the division-plane.

Parietal-cells in Gonads of Ascaris megalocephala.§—E. Faure-
Fremiet finds it probable that the parietal cells of the reproductive

organs in this Nematode have the same origin as the germinative cells

proper. This conclusion is suggested by the observations of Leuckart
and of Wasielewski. But the mitoses of these parietal cells are quite

distinctly of the somatic type. It seems therefore as if the primitive

germ-cells gave origin to germinative cells proper and at the same time
to cells which are somatic as regards their chromosomes and as regards
their function.

* Zeitschr. wiss. Zool., c. (1912) pp. 342-85 (4 pis. and 3 figs.),

t Anat. Anzeig., xlii. (1912) pp. 272-9 (4 figs.),

t Anat. Anzeig., xlii. (1912) pp. 353-84 (13 figs.).

§ Bull. Zool. Soc. France, xxxvii. (1912) pp. 273-4.
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Oxyures of Uromastix.*—L. G. Seurat has studied the minute
Oxyurids found in the caecum of this spiny-tailed lizard common on the
North American plateaux. One of them, Tkelandros alatus (= OxijHrU
uromasticola), is remarkable for the character of the " ovijector " which
expels one egg at a time. In another, Tachyiionetria vivipara, which is

only 2 mm. long in the male, 2-5 mm. in the female, only a few egi^^s

are developed in the uterus at one time.

Platyhelminthes.

Dendrouterina.f—0. Fuhrmann, in reporting on some Cestodes
from birds of the Sudan and North Uganda, describes Dendrouterina
herodise g. et sp. u. from Herodias garzeWi. The scolex was awanting,

but there are remarkable peculiarities in the structure of the gonads, the

disposition of the musculature, and the details of the excretory system.

As the name suggests, the uterus is remarkable. It is horseshoe-shaped,

with very numerous lateral branches.

Paralineus elisabethae.J—Victor Schiitz gives an account of the

minute structure of this Nemertine, which lives along with Linens

lacteus on the shore at Yille'franche, and has a deceptive resemblance to

it. It may be distinguished by the absence of eyes and cephalic slits

and by other minute features. It may be distinguished from Farapolia

by having swollen saccular cerebral organs, a spathula-like head end,

and no internal longitudinal muscle-layer in the proboscis.

Incertse Sedis.

Buddenbrockia.§—Olaw Schroder returns to his previous account of

BuddenhrocTcla plumatellse, a peculiar parasite which he found in the

Polyzoon Phimatella. He is now inclined to regard it as a degenerate

Nematode, not as a Mesozoon as he previously suggested, nor as a Tre-

matode sporocyst as Braem suggested. There is well-developed nuiscu-

lature, probably mesodermic. The minute two-layered stages which he

describes in a previous paper are now regarded as due to inadequate

preservation.

Rotatoria.

Constancy of Elements in Hydatina.||—E. Martini has followed up

his studies on Oikopleura and Fritillaria by a similar study of Hydatina

se?2ta. Throughout the whole body (with the possible exception of con-

nective-tissue) there is a remarkable constancy in the number and dis-

position of the elements. There are 959 cells (or better nuclei) and not

one of these can be absent or essentially different from what it is.

They occur as if on a plan, each with its typical shape, structure, and

function. Sometimes there is a remarkable constancy even beyond the

* C.R. Soc. Biol. Paris, Ixxiii. (1912) pp. 223-6 (11 figs.).

t SB. Akad. wiss. Wien, cxxi. (1912) pp. 181-92 (7 figs.).

X Zeitschr. wiss. ZooL, cii. (1912) pp. 111-35 (2 pis. and 6 figs.).

§ Zeitschr. wiss. Zool., cii. (1912) pp. 77-91 (2 pis. and 5 figs.).

II
Zeitschr. wiss. Zool., cii. (1912) pp. 425-645 (10 pis. and 24 figs.).
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limits of the species : thus Hydatina has thirteen cells in its cingulum
and Stephanoceros has the same number.

Echinoderma..

Observations on Labidoplax buskii.*— S. Becher adds some ob-

servations to Ostergren's description of this Synaptid, which is common
on the west coast of Sweden. He has discovered the presence of a

definite closable abdominal pore in an inter-radius near the posterior end,

or of several pores in several inter-radii. Migrant amoeboid cells pass

out by the pore, which may also be of use in respiration. In some vivi-

parous forms such ii pore, if present, may serve for the emergence of the

larvse. Becher also describes the occurrence of stalked sensory buds on
the body-wall, and notes their predominantly bilateral arrangement.
A^nother noteworthy fact is the orientation of anchors and plates in close

relation to the five main nerve-strands—an arrangement which is shown
to be useful in locomotion. On the oral surface of the eleven tentacles

the current is always towards the base, on the outer surface towards the

tip. The author also discusses the contractile rosettes or pulsatory peri-

toneal vesicles, and the minute structure of various organs.

Study of Asteronyx loveni.f—Th. Mortensen describes in the first

place a young stage. The most striking features are the large disk-

plate, the typically developed ventrals, the large terminals, and the

unusual expansion of the lateral oral shields. The interest of this is

particularly in the primitive character of the larval feature as compared
with those of the adult. In regard to the general occurrence of Aster-

onyx loveni on large Pennatulids, notably on Funiculina quadrangularis,

it is suggested that it gets it food best in this way, and is also protected

by the association. The ova of Asteronyx are of considerable size

and with a considerable quantity of yolk ; they do not develop in the

bursfB, which are not big enough for that ; but it is unlikely that there

is a typical ophiopluteus. A remarkable parasitic Copepod occurs in the

gonads. The remarkable discontinuous distribution is discussed.

Coelentera.

Experiments on Ctenophore Ova. J—Naohide Yatsu has worked with
Beroe ovata, B. forsJcalii, Calliamra bialata, and Eucharis multicornis,

especially with the first. The a^g consists of the outer homogeneous
layer, the ectoplasm, and the endoplasm. The outer layer corresponds
to Ziegler's " hyaline outer layer " in the Echinoderm egg. The ecto-

plasm is an alveolar plasm, and rays may be formed on it. It is

phosphorescent. The sperm-rays and pole-rays of the first division

enter the endoplasm, the alveolar walls taking a radial arrangement.
Polyspermic eggs may cleave normally. Cleavage is not strictly

unilateral, the furrow being formed in the micromere region. Fine
spinning of the homogeneous layer can be seen at the entrance and at

* Zeitschr. wiss. Zool., c. (1912) pp. 290-324 (1 pi. and 5 figs.).

t Zeitschr. wiss. Zool., c. (1912) pp. 264-89 (5 pis.).

X Journ. Coll. Sci. Univ. Tokyo, xxxii. (1912) pp. 1-21 (5 pis.).
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the bottom of the cleavage furrow. In the " cleavage head " radiations
are seen in the homogeneous outer layer and ectoplasm, hut they do not
extend into the endoplasm. Jieneath the " cleavage head " the endo-
plasmic alveoli are considerably compressed. The micromeres, consisting
almost entirely of the ectoplasm, cleave very similarly to the whole egg.
In the beginning of each cleavage, ectoplasm ic accumulation is seen at
the macromere pole. Towards the end of cleavage, an accumulation
appears in the micromere region.

Enucleated fragments destitute of the "cleavage head" do not
manifest any division activity. The cleavage plane is not predetermined
in the eo;g. An enucleated piece provided with the " cleavage head

"

divides by itself without the aid of either nucleus or centrosome. Nor
is the ray system necessary for the cleavage of enucleated pieces. The
cytoplasm above the level of the cleavage head lias little influence upon
the accomplishment of the division. The accumulation of ectoplasm
over the micromere and macromere poles is formed in enucleated frag-
ments in the same way as in the whole egg.

If the removal of the nucleated portions is effected at the beginning
of the division, the cleavage furrow goes on normally, irrespective of

the angle of the section. If, however, the same operation is performed
upon an egg in which the cleavage has further advanced, the division

plane is in most cases turned towards the side of the larger amount of

cytoplasm, the enucleated fragments being divided into nearly equal
parts. Sometimes, in the egg operated on, the cleavage furrow curls up
towards the macromere pole. If the " cleavage head " be split length-

wise, a new " head " forms nearly at right angles, and towards the

portion with the larger amount of cytoplasm. If an incision is made
in the egg in the micromere region, the cleavage is not affected.

The cleavage furrow tends to divide the egg equally. The ectoplasm

flows up and down just as well without the nuclei and centrosomes as

with them. This change may be caused by the unequal increase of

surface tension due to the internal division phases. The ectoplasm

alone is not an active cleaving agent.

Development of Lucernarians.*—W. Wietrzykowski has studied

in particular the development of Halidystiis octoradiatus. The seg-

mentation is total and equal, without detinite planes of cleavage. The
endoderm is formed by a sort of unipolar migration, which nevertheless

approaches embolic gastrulation. An elongated planula, vermiform in

fact and without cilia, shows the much vacuolated endoderm cells in a

single row. The planul^e fix themselves in groups.

The fixed larvae give rise typically to four buds, each like a tentacle,

and with the structure of a planula. The mouth is formed by simple

rupture. In the development of the tentacles, the stages 2, 4, 8, 16,

24, 32, 40, and 48 are seen. The perradial and interradial tentacles

become marginal bodies, the others form adradial tufts at the summit

of the arms. The arms are from the first approximated in interradial

pairs.

At the stage with four tentacles, cellular cords, due to peristomial

* Arch. Zool. Exp6r„ x. (1912) pp. 1-95 (3 pis. and 50 figs.).
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proliferation and the gastric partitions, appear simultaneously. There
are not any septal funnels. Each cord differentiates into columellar

mass and stalk muscle. The author describes the development of the

sub-umbrella, the sub-umbrella saccules, the partitions of the basigaster

(distinct from those of the gastro-vascular cavity), the endodermic
epithelium, and the gonads which arise at the expense of the pigmented
epithelium.

Limnocodium sowerbyi.*—The late Robert Douglas re-described

the external features of this fresh-water medusoid, which occurred in

1905 in the Victoria regia pond in the Munich Botanical Garden.
Attention may be called to his observation that the club-like otocyst,

which has no concretions, arises from a group of endoderm cells. Only
males were found. The position of Limnocodium is beside Afflaurojisis

agassizii in the family Petasidae. The distinctive features are : one
kind of tentacles, no attaching organs, no centripetal canals, four radial

canals, egg-shaped gonads, and club-shaped otocyst.

Porifera.

Merlia and Monticulipora.t—R. Kirkpatrick finds that Media
normani Kirkp., a siliceous sponge with a supplementary calcareous

skeleton, owes its exceptional character to being infested with a Zoo-

xanthella, which passes a resting stage in certain cells of the sponge and
a mobile phase outside these cells. The calcareous skeleton is formed
around the corpses of the monads. Merlia is a lineal descendant of the

Palasozoic Monticuliporas, all of which are siliceous sponges with supple-

mentary skeletons formed of the calcified bodies of monads which had
lived commensally in the cells of those sponges. The Monticuliporas

proper, also species of CJiseteies and Rhaphidopora, all contain siliceous

spicules of a kind related to those of Merlia, and, further, the calcareous

skeleton is formed on the same plan.

Protozoa.

Peristomial Cilia. J—Georg Weber has made a study of the move-
ments of the cilia around the mouth of Blepharisma lateritium, Stentor

cmrideus, and Spirostomum teres. There is flexion and straightening of

the cilium almost in one plane, but associated with a slight twisting on
the cilium's own axis. The details of this combination of flexion and
twisting are discussed, and the beating of the cilium is brought under
the general law of pendulum movement.

Irritability of Infusorians.§—Th. Yieweger distinguishes tropho-
taxis or anataxis to nutritive substances, aero taxis, hydrotaxis, al-

kaliotaxis and oxytaxis (sensitiveness to alkalis and acids). He finds

that Paramcecium is sensitive to chemical changes in the medium, to

* Zeitschr. wiss. Zool., cii. (1912) pp. 92-110 (1 pi. and 2 figs.).

t Proc. K Soc, Series B, Ixxxv. (1912) No. B582, pp. 562-3.

X SB. k. Akad. wiss. Wien, cxxi. (1912) pp. 3-48 (1 pi. and 15 figs.).

§ Arch. Biol,, xxvii. (1912) pp. 723-99 (1 pL).
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changes in acidity and alkalinity. It shows kata- or anataxis, according
to the degree of concentration.

In Colpidmm and other forms the locomotor reactions are more
complex than Jennings described. Each reaction is a simple or com-
pound reflex by Avhich the organism reacts to external or internal
stimuli. Galvanotaxis, geotaxis, and other expressions of irritability are
discussed by the author, and the results of experiments submitted.

SpirochsBt of Earthworm. *— J. W. Cropper describes under the
name Spirochseta Inmhrici sp. n. a parasite which occurs within some of
the epithelial cells of the seminal vesicles of the earthworm. The para-
sitic " bodies " closely resemble " Kurloff's bodies " found witliin the
lymphocytes of guinea-pigs, and by means of the jelly-method of exam-
ination, the development of the bodies in the earthworm's cells was
traced till they formed free Spirochaets. The same has been recently

done in regard to Kurloff's bodies, which have been shown to be para-

sites {Leucocytozoon cohayae).

Spirochaets of Marine Fishes.j—0. Duboscq and C. Lebailly find

that Spirochfets are common in the posterior intestine and rectum of

Gadid« and Scombridae. In the rectum of the cod abundant material

for the study of Treponema gadi can be readily procured. Some are free,

some are implanted on the cells (deceptively like cilia), and some intra-

cellular. The intracellular stages lead to the formation of ring-forms,

which seem to represent resting and resistant phases. It is pointed

out that only four species of sanguicolous Spirochaets are as yet known
in fishes—they occur in Glarias angolensis, Pelamys sarda, Gadus minu-

ius, and G.pollachius.

Studies on Trypanosomes.—Sir David Bruce, D. Harvey, A. E.

Hamerton, J. B. Davey, and Lady Bruce | have studied the Trypano-
some causing disease in man in Nyasaland. The species is T. rhodiense

(Stephens and Fantham), nearly related to T. h-ucei and T. gambiense^

but distinct. The " Kaodzera " disease it causes is different from the

Sleeping Sickness of Uganda and the West Coast of Africa.

They also describe § T. simiae sp. n. which sets up a chronic disease

in goats, but is chiefly remarkable for its rapidly fatal action on monkeys.

It has a very distinctive structure. It is carried by Glossina morsitans

in Nyasaland.

Polymorphism of Trypanosoma gambiense.||—Muriel Robertson

finds that T. gaynhiense is a polymorphic species, with a continuous

range of variation. The shorter forms of 14-20 /x constitute the normal

adult blood type. The intermediate individuals (20-24 /x) are growth-

forms and lead to the long forms (23-33 /x), which are those about to

divide. The polymorphism is thus due to growth and division pheno-

* Proc. R. Soc, Series B, Ixxxv. (1912) No. B 582, pp. 525-7 (1 pL).

t Arch. Zool. Exp6r., x. (1912) pp. 331-69 (1 pi ).

X Proc. R. Soc, Ixxxv. (1912) No. B 581, pp. 423-33 (2 pis.).

§ Proc. K Soc, Ixxxv. (1912) No. B581, pp. 477-81 (1 pi.).

il
Proc. R. Soc, Ixxxv. (1912) No. B582, pp. 527-39 (13 figs.).
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mena, and does not con'espond to sex-differentiation. The shorter

forms are those destined to carry on the cycle in the transmitting host.

The blood is not infective to fly {a) just before an outburst of multipli-

tion ; (h) during the destruction of trypanosomes preceding a depressed

period
;

(c) at the summit of an exalted period involving very numerous
trypanosomes, when the parasites often show signs of exhaustion ; and
(d) during certain periods of rapid multiplication when both the absolute

and relative numbers of the shorter forms are low.

Agglutination of Treponema drosophilae.*—E. Chatton describes

this new species from the intestine of Drosophila, and calls attention to

the fact that the cell-sap of the intestinal cells of the insect host brings

about the phenomenon of agglutination. That is to say, the cytoplasm

of the parasites becomes more viscous and quite homogeneous, and an

aggregation in bundles takes place. In the cavity of the gut, when the

intestinal cells are intact, there is no such phenomenon. The ordinary

digestive juices have no effect.

New Blood-parasite of Pigeon.t—A. Carini describes from the

red blood corpuscles of the pigeon a refringent corpuscle, which seems

to be a Hsematozoon related to Hsemoprotens and Plasmodium. He
names it provisionally Plasmodium columbse sp. n. It grows from a

minute spherule into an oval, which becomes slightly dumbbell-like,

and may give off pseudopodia within the blood- corpuscle.

* O.B. Soc. Biol. Paris, Ixxiii. (1912) pp. 212-14.

t C.R. Soc. Biol. Paris, Ixxiii. (1912) pp. 396-8.
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BOTANY.

GENERAL,
Including the Anatomy and Physiology of Seed Plants.

Cytology,

Including' Cell-contents.

Chromoplasts.*—W. Rothert has made an exhaustive study of

chromoplasts, and finds that thej are common in the vegetative organs

of plants living in warm regions, being found in 42 famiUes embracing

all classes of vascular plants. They are irregularly distributed in the

plant and their presence is not constant. They occur in any part of

the living tissues, to which they impart bright colours, but the latter

may be much modified by red cell-sap or by coloured membranes. The
pigment floats freely in the cell-sap, either dissolved in a minute globule

of oil or in plastids'which would otherwise be colourless. In the case

of one saprophytic orchid, pigment-crystals have been found. There

are intermediate forms between chromoplasts and leucoplasts, so that

chloroplasts, leucoplasts, and chromoplasts appear to form the end links

of a complete series of plastids. Chromoplasts arise either in the young

plant or later on, from either leucoplasts or chloroplasts, to which they

may be regarded as morphologically equal. They contain karotin, a

yellow pigment, and traces of chlorophyll, and are usually dependent

upon light, becoming either leucoplasts or chloroplasts in the shade,

although thev also frequently occur in darkness. They may likewise

develop under the influence of certain pathological conditions brought

about by insects or fungi, and it is not unusual to find them in the

neighbourhood of nectaries, hydathodes, or stomata.

Chromosomes in Triticum and JJgilops.f—W. Bally has studied

the chromosomes in Triticum and jEgilops, and finds that Triticum

dicoccoides and T. vulgare agree in having eight haploid chromosomes.

j^gilops ovata, on the other hand, from which bastard species of Inti-

cum may be formed, has sixteen haploid chromosomes.

Structure and Development.

Veg-etative.

Histologic Differences between Biota and Thuja.t—F. Hollen-

donner contributes a note upon the stems of Biota and r/?i{/^?, and

points out that, while the structure of the wood is very similar in both,

there are also marked differences. In Thuja the wood is soft and

* Bull. Internat. Acad. Sci. Cracovie, ser. B, No. 4 (1912) pp. 189-336.

t Bar. Deutsch. Bot. GeselL, xxx. (1912) pp. 168-72 (1 pi.).

X Ber. Deutsch. Bot. Gesell., xxx. (1912) pp. 159-62 (1 pi.).
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light, and the heart-wood of relatively small diameter ; in Biota the

wood is thicker and harder, and the heart-wood is of relatively large

diameter. The structure of the medullary rays is also distinctive ; in

similar sections of plants of equal age, the number of cells in Thuja is

as 2 : 3 or 2 : 3 • 5 ; the ratio between the breadth and the height of the

central cell is 1*29, or 1-3 in Tliuja and 1 : 1 * 5 in Biota. The pits on

the radial walls of the tracheids of Thuja are large and the surrounding

chamber relatively small, while the reverse is the case with Biota. The
intercellular spaces between the tracheids and medullary rays are three-

cornered in tangential sections of Thuja, while in Biota they are forked

and branch out into small canals, sometimes terminating in a star-shaped

space between the parenchyma-cells.

Anatomy of Chlorophyll-tissues.*—S. Rywosch has studied the

anatomy of the leaves of various species of Conifers and Monocotyledons,

with special reference to the chlorophyll tissues. In Finns the meso-

phyll is undifferentiated, the palisade-cells being entirely absent, but

continuous lamellse pass from the upper to the lower surface of the

leaf and form a system of air-chambers. Certain Monocotyledons, e.g.

Iris gennanica, have the same type of leaf. In Abies and Cephalotaxus

the palisade- tissue is developed, but lamellas and corresponding air-

chambers are found in the under parts of the leaf ; the same type is

found in such Monocotyledons as Phormium tenaximii Veratrum album,

while Lilium Martagon agrees in some respects but shows more marked
dorsiventrality. The writer disagrees with Haberlandt in regarding

these variations as connected with assimilation, but believes them to

bave reference to the aeration of the leaf. The " Trichter " cells, which
Haberlandt likewise thinks to be connected with assimilation, appear

to hinder rather than assist the conduction of the products of assimila-

tion to the vascular bundles, and are regarded as having some connexion
with aeration.

Finally, the author believes that the palisade-cells themselves owe
their form and position to the rapid evaporation of water, and supports

his views by reference to plants in dry regions which have a high
coefficient of evaporation consequent upon the dryness of the surround-

ing air, and floating plants which also give off large quantities of aqueous
vapour as a result of their great absorption of w^ater ; both classes of

plants have well-developed palisade-parenchyma, but with decreased

evaporation the palisade-cells likewise decrease in number and size, as

in those desert-plants which have succulent leaves.

Secretory Organs of Ferula.f—0. Tunmann has studied the

schizogenous lactiferous vessels in seedlings of Ferula Narthex. The
primary root is diarch or tetrarch and of normal structure, and until

after the seedling is nine months old, is scarcely distinguishable from
the rhizome. No anomalous structures are found until the plant is

more than two-and-a-half years old, but during the first year a ring of

cork is formed just below the cotyledonary node, which encloses all the

* Zeitschr. Bot., iv. (1912) pp. 257-78 (7 figs.).

t Ber. Deutsch. Bot. Gesell., xxx. (1912) pp. 245-57 (1 pi.).
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primary bundles ; this ring gradually increases in thickness, and within

the enclosed tissues appear brown masses of a gum-like nature. Scliizo-

genous secretory passages appear first just below the cotyledons, and
after anastomosing, pass into the cotyledons, each of the six bundles
being accompanied by a secretory tube. The tubes are not found in

the root until later on, when several are formed near the phellogen or

in conjunction with secondary phloem. The first foliage-leaves have
five tubes each. Every inflorescence-axis has several tubes running
through the pith and cortex and thence into the perianth and stamens

;

the ripe fruit has fourteen or fifteen such tubes. The walls of the

tubes are exactly like those found in Vines and in the Umbelliferae.

The secretion, which consists mainly of ferula acid, appears to be

related to resin ; its function is apparently protective, while it also

serves to fasten the seeds firmly to the surface of the soil.

CRYPTOQAMS.
Pteridophyta.

(By A. Gepp, M.A., F.L.S.)

Loxsoma.*—K. Goebel publishes a paper on Loxsoma, and on the

systematic arrangement of Ferns. He gives a short historical account

of Loxsoma^ summing up the different views held as to its affinities ;

and then describes his own researches on the prothallia and germinating

plantlets. He holds that the prothallia of Loxsoma belong to the series

of Cyatheacese-Polypodiacefe. Their structure shows that there is no
resemblance to the prothallia of the Hymenophyllaceae. He does not

agree with Lotsy in regarding Loxsoma as one of the " mothers " in the

genealogical tree, but as a reduced form. The author then discusses the

formation of the sorus in Cyatheaces, beginning with Thijrsopteris.

In the third section of the paper the author sets forth his views as to

the classification of ferns. He regards the division into eu- and lepto-

sporangiate ferns as satisfactory. The divergent series included in the

latter he divides into two groups. 1. Sporangiis longicidis (sporangia

open longitudinally) : Osmundace^e, Schizteaceae, Gleicheniacea?. 2.

Sporangiis brevicidis (sporangia open by splitting obliquely or trans-

versely to the longitudinal axis) : Cyatheace^e, Hymenophyllacea3, Poly-

podiaceag. The Salviniacea3 and Marsiliaceae are not included in the

discussion.

Sporangia of Seiaginella.t—Elise Kainradl describes a macrospor-

angium of Selagijiella helvetica with several spore-tetrads, and discusses

the development of macrosporangia in European Selaginellse. 1. In one

macrosporangium of S. helvetica were found four ripe well-developed

spore-tetrads as well as numerous smaller degenerate tetrads. In

another macrosporangium were eight large quite ripe spores. The

* Flora, V. (1912) pp. 33-52 (figs.).

t SB. k. Akad. wiss. Wien, cxxi. (1912) pp. 651-65 (1 pi. and figs.).
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former abnormal condition has never yet been recorded, and indeed any

increase in the number of tetrads is rare. 2. Kantschieder's statement,

that in S. spinulosa only one macrospore mother-cell divides, while the

sterile sister-cells gradually become disorganized, is accepted also for S.

helvetica. But other writers, notably Campbell, dispute this ; and the

author has found in several instances two spore mother-cells in one

macrosporangium in the act of forming tetrads. 8. These cases of

abnormal spore-formation are regarded as atavism, and point to homo-
logies in the development of male and female organs. 4. Macrospor-

angia show a greater need of food-material than microsporangia
;

comparatively few macrospores are found on weak side-shoots : sometimes

indeed, there are only microsporangia. 5. A case of reduction to three

macrospores was observed in S. helvetica. 6. Dichotomous branching

at the apex of the sporangial branch is not rare in S. helvetica.

Stock of Isoetes.*—W. H. Lang confirms H. von Mohl's view that

the roots of Isoetes are borne in regular order on a downwardly growing
region. This region is distinct and is not due to secondary modification

of the base of the leaf-bearing portion of the stele. The axis of Isoetes

can be compared with that of Lepidodendron and Pleuromeia, the root-

bearing region being strictly comparable with the stigmarian base of

these plants.

Fossil Prothalli.t—R. C. McLean gives an account of two fossil

prothalli from the lower Coal Measures
; (1) in the pteridospermic seed

Lagenostoma Lomaxii
; (2; in the megaspore of the Lycopod Bothro-

dendron. The former specimen was found by J. Lomax, at Dulesgate,

and the description shows tbat the structure of the prothallus resembles

that of recent Gymnosperms, and probably originated by centripetal

alveolation. The other prothallus, Bothrodendron, probably came from
Dulesgate also. It is compared with Lepidostrobus Veltheimia?nis, 3Iazo-

carpo?i, 8alvinia^ and Selaginella. McLean regards it as representing a

stage in the reduction of the primitive free-living Lycopod gametophyte,
towards the condition obtaining in the seed of Lepidocai'pon. The
tballus was not produced until after the megaspore had been shed. It

developed outside tlie spore, but remained attached to the spore-wall at

its base : and in form it resembled the prothalli of modern hetero-

sporous ferns. The gametophyte of Bothrodendron was more primitive

than that of Lepidodendron, where the archegonia developed inside the
spore.

Zygopteris Grayi.J—D. H. Scott gives an account of the fossil fern

Zygopteris Grayi Williamson and of its relationships. The fossil remains
occur rarely in Lancashire coal-beds. A new specimen found at Shore,

Littleborough, has been cut into sections, and shows a five-ray stellate

stele, the corresponding 2/5 phyllotaxis, leaf-trace bundles with axillary

slioots, scale-leaves or aphlebiai, and adventitious roots. The character-

* Rep. Brit. Assoc, 1910 (1911) p. 784.

t New Pbytologist, xi. (1912) pp. 305-18 (2 pis. and figs.).

: Hep. Brit. Assoc. Portsmouth, 1911 (1912) pp. 568-9.
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istic internal xjlem is very well shown. The specimen evidently belongs
to the genus AnTcyropteris^ as also probably does Zygopteris scandens.

The author discusses the peripheral loops of the leaf-trace bundles, etc.

Jurassic Plants of Yorkshire.*—H. Hamshaw Thomas gives a

summary of recent researches on the Jurassic plants of Yorshire, and
of the results obtained by Nathorst, T. G. Halle, and himself. He cites

Nathorst's discovery of the male sporophylls of Williamsonia (Bennetti-

tales) ; his discovery of a new bisexual Bennettitalian " flower " near

Gristhorpe, and of small fruit-like bodies of Caytonia ; Halle's descrip-

tion of pear-shaped sporangia with a cap of thickened apical cells in the

mesozoic fern GladophUbls denticulata. Also fertile specimens of C.

lohifolia have been found, recalling Dicksonia ; and of Coniopteris hymeno-
phyUoides, recalling Cyatheaceas ; and remains of Neocalamites and
Jlarattiopsis, both new records for Yorkshire.

Formation of Calcareous Nodules containing Fossil Plants.f—
T. Lockhart gives an account of the results obtained by cutting some
boulders of calciferous sandstone from Pettycur into thin serial sections,

and examining the latter successively for fossil plants, by way of deter-

mining accurately the actual position occupied by the plants in those

blocks. Metaclepsydrop)sis duplex and Botryopteris antiqua were thus

followed out. The effect of fractures and of water currents is rendered

obvious ; and Gordon's views of thermal pools as the actual site of

petrifaction are confirmed.

Bryopliyta.

(By A. Gepp.)

Homology of Antheridial and Archegonial Involucres in Liver-
worts. |—K. Goebel discusses the homology of the antheridial and
archegonial bracts of liverworts ; and publishes a description of a new
species, Fossombronia Lutzelhurgiana. In this latter the elaters are

very degenerated—a case parallel with what occurs in the Marchantiaceae,

and supporting the view that the sterile cells of Corsinia and RieJla are

arrested elaters. The author examines the question how far the invo-

lucres of the archegonia are homologous with those of the antheridia,

which in certain conditions are quite reduced. He attempts to prove
that the position of the antheridia and archegonia is a similar one.

Some small differences, it is true, occur in the gathering of the arche-

gonia into groups for faciHtating fertilization ; this may occur at the

apex of acrogynous Jungermanniaceae, and it is customary in the thallose

forms. Where the archegonium is solitary, that reduction has only been
made possible by unusually favourable conditions for fertilization. The
archegonial perianths are homologous to the antheridial involucres in both
thallose and foliose forms. The development of perianths (and indeed
partly their subsequent development, partly their first rudiment) is, how-

* Rep. Brit. Assoc. Portsmouth, 1911 (1912) pp. 569-70.

t Rep. Brit. Assoc. Portsmouth, 1911 (1912) p. 570.

X Flora, V. (1912) pp. 53-70 (figs.).
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ever, contiDgent upon a stimulus following fertilization. Therefore, the

perichaetia find no analogue in the antheridial inflorescence. Their

occurrence is limited to the thallose forms. In these the perianth may be

absent, as also in a number of Marchantiacese with small sporogonia

protected by the perichaetium, and in some Jungermannie^e {Fellia,

Blyttia, Symphyogyna) in which the sporogonium buries itself deep in

the tissues below the archegonium. The same applies to some acrogjnous

forms. Also the subsequent development of the perichgetium can be
dependent on fertilization. It is not this dependence, but the compara-

tive morphology, which is the criterion for the involucres.

Sporophyte of the Hepaticse.*—R. Douin gives an account of the

sporophyte of the hepatica3, studying the different parts of the sporo-

gonium with their principal variations, and the organs developed for

their protection, more especially the calyptra ; he also shows the value

of the systematic characters drawn from these organs for distinguishing

the principal groups. He treats of
; (1) the sporogonium with its foot,

pedicel, and capsule : (2) the organs that protect the sporogonium,

namely, the calyptra, perianth, involucre, perigynium, and sometimes

even the thallus or stem—and these he considers in relation to the

sporogones, whether isolated on the one hand or grouped on special re-

ceptacles ; and (3) employment of characters derived from the sporo-

gonium and its envelopes for purposes of classification. Characters

derived from the sporogonium are very stable, and are therefore of prime

importance ; but those derived from protective organs such as calyptra,

perianth, etc. are of somewhat less importance, while those derived from
the gametophyte are of much less value, being liable to vary under the

influence of external conditions. The hepatics would be much more
naturally grouped, if divided according to the development of the sporo-

gonium into the three groups—Ricciales, Anthocerotales and the rest of

the order, than if divided into Marchantiales, Jungermanniales, Antho-
cerotales, where gametophyte characters are largely employed. Among
the anacrogynous Jungermanniales two groups appear particularly

natural— Sph^erocarpoidese, which should be placed elsewhere, and Metz-
gerioideae. The Anacrogynaj form in fact the most artificial of all the

groups. The Acrogynae form quite a natural group, but have been very

artificially sub-divided into tribes. The classification of the hepatics is

far from perfect. Some of the groups are natural enough ; but many
others need to be completely revised or replaced.

Anatomy of Marchantia.f—A. Lamothe writes on the importance

of the anatomical characters of the gametophyte of the sub-class Mar-
chantiales. The typical creeping dorsiventral thallus consists of : (1) an
upper epidermis generally pierced with ostioles

; (2) a stratum contain-

ing aeriferous crjpts
; (3) a solid stratum of parenchyma limited below

by the lower epidermis bearing rhizoids and scales. A study of two
genera of Ricciaceaa and fifteen of Marchantiaceas has led to the follow-

ing results. 1. In the Ricciaccae the pseudostomata are simple ; in the

* Rev. Gen. Bot.,xxiv. (1912) pp. 403-13; 453-63 (4 pis.),

t Comptes Rendus, civ. (1912) pp. 1093-6.
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Marcliantiacea3 they are complicated or absent. And corresponding

with tliese respectively are various;types of cavities. These are specified

and instanced with some detail. 2. The solid parenchyma stratnm

varies much in importance, being reduced to three tiers of cells in

Ricciocarpus, and reaching considerable thickness in the higher Mar-
chantiace^e, in some species containing mucilaginous canals, and in one

sclerified cells. 3. Scales in the Ricciacea3 are either present, caducous,

or absent. In the Marchantiacese they are of various sorts, and examples

of them are cited. In conclusion, the author states that these anatomical

peculiarities are sufficient for distinguishing not only genera, but even

species. The air-cavities and ostioles in particular are of prime import-

ance. For the Ricciace^e it is sometimes necessary to study young
plants.

Antheridial Development in Polytrichum.*— C. E. Allen publishes

a critical paper on the cell-structure, growth, and division in the

antheridium of Polytrichum Juniperinum. He gives a detailed descrip-

tion of the structure and division of the antheridial cells. He introduces

some new terms : for instance, the cells which are to be metamorphosed
into spermatozoids are called androcytes ; those of the penultimate

generation as androcyte mother-cells ; and those of all the earlier genera-

tions as androgones. A resume of cytological work in the Bryophyta
and an extensive bibliography are added.

Atrichopsis.t—J- Cardot publishes a description of AiricJiopsis, a

new genus of Polytrichace^, collected by the Swedish Antarctic Ex-
pedition in South Patagonia, Tierra del Fuego, and Falkland Islands,

and about 70 years ago by Sir Joseph Hooker in Hermite Island.

Cardot has found in an original tuft of Folytriclium compressum Hook,
fil. and Wils. the three species

—

Psilopilum compressum, P. aniarticum,

and AtricJiopsis magellmiica. Atrichopsis is distinguished from all other

Polytrichace^e by having densely papillose leaves. In its bistratose

border and elamellate leaves it approaches Alophosia, but differs in having

differentiated marginal cells, and a calyptra hispid above and glabrous

below. ^

Eucladium verbanum4—H. N. Dixon gives an account of the

morphological and anatomical characteristics of Eucladium verdcinum, a

new and peculiar calcicolous species gathered at Baveno and Lugano.

He adds a critical discussion of the question whether the plant should

be referred to the genus Eucladium.

Marsupella apiculata.§—AV. E. Xicholson records the occurrence of

Marsupella apiculata Schiffn. in Britain. It was found near patches of

* Arch. f. Zellforsch., viii. (1912) pp. 121-88 (4 pis.). See also Bot. Gaz., liv.

(1912) pp. 429-31.

t Rev. Bryolog., xxxix. (1912) pp. 95-6.

I Rev. Brvolog., xxxix. (1912) pp. 89-92 (figs.).

§ Journ. of Bot., 1. (1912) pp. 367-8.

Fch. 19. 1913 G
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melting snow at 8700 feet on Ben Muich Dhui, and was associated with

M. condensata, M. Stahleri^ Gymnomitrium varians, etc. A description

of the structural peculiarities of the plant is given. It is mainly a

Scandinavian species, but reaches the Alps of central Europe.

Aplozia pusilla.*—C. Jensen describes and hgrn-esAploziapusilla, a

new species found associated with Dicranella secunda, Nardia h?jalina,

N. f/eoscyphos, Martin ellia rosacea, Rkcardia ping ids, etc. in Denmark,
Sweden, and Finland. It is a species which forms a sort of transition

between Aplozia and Nardia by having its involucral leaves connate to

the perianths. It is easily distingished from N. hyalina and N. paroica

by the cell-structure of its perianth.

Exotic Acrocarpous Mosses. f—G. Roth publishes a supplement to

his Ausser-europJiischcn Laubmooseof 1910-11, adding descriptions and
figures of species belonging to the following genera

—

Andreaea (8 species),

Neuroloma (1), Arrhidinm (1), Briichia (1), Pleuridiwn (2), Aschisma

(1), Trachycarpidiuin (1), Acaulon (1), Lorentziella (1), Epliemerum (1),

Nanomitrium (1), Trematodon (3) ; also some critical notes on Brtichia.

Italian Jubulacese.J—C Massalongo continues his monographs of

the hepatics of tlie Italian flora by publishing an account of the Jubu-
lacese, giving descriptions of the genera and species, analytical tables,

figures, etc.

Tasmanian Bryophyta.§—L. Rodway publishes the first part of a

descriptive work on the Bryophytes of Tasmania, to the flora of wliich

150 new species have been added by the persistent labour of W. A.
Weymouth, whose large herbarium has been submitted to Brotherus,
Venturi, AVarnstorf, and Stephani. Rodway's work is not a mere
compilation, but consists of original descriptions of the rich material at

his disposal, preceded by a general structural account of the mosses from
the systematic point of view.

Philippine Sphagna. ||—0. Warnstorf gives a short account of the

sphagna of the Philippine Islands, and records six species with their

varieties and forms. One of the species is new

—

Sphagnum Rohinsonii—
and its characteristic structure is described and figured.

* Rev. Bryolog., xxxix. (1912) pp. 92-4 (figs.).

t Hedwigia, liii. (1912) pp. 81-98 (2 pis.).

X Atti R. 1st. Veneto, Ixxi. (1912) pp. 1259-88.

§ Papers and Proc. Roy. Soc. Tasmania, 1912, pp. 3-24.

II
Philippine Journ. Sci., vii. (1912) pp. 253-8.
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Thallophyta.

Algae.

(By Mrs. E. S. Gp:pp.)

Swedish Plankton Algge,*—Einar Telling gives an account of

the phjtoplankton of the Kiistasjo, a fresh-water lake near Stockholm.
He summarizes in a tabular fashion the 75 forms collected, showinsr

their relative abundance or rarity in the autumn and winter months,
and then discusses the more interesting species, adding some figures

and a bibliography.

Fresh-water Algae.f—G. S. West publishes a further instalment of

his algological notes, X-XIII. The first of these consists of observations

upon two species of CEdogonium^ with some remarks upon the origin of

the dwarf males. The species in question are CE. rivulare A. Br. and
CE.fontkola A. Br. Suggestions are made as to the evolution of the

sexual differentiation in (Edogonium. In XI, the author describes the

resting-spores of Surirella sjnralis Kiitz., which were found to be eight

in number. Thick-walled resting-spores, such as those here described,

have been seen in very few fresh-water species and only in a few genera
of marine plankton diatoms ; but in none of these cases have eight

spores been observed within the walls of the original mother-cell. XII.
A new genus of Volvocaceae, Scourfieldia, which is remarkable for its

backward mode of progression, the reverse of the usual method in

Chlamydomonadeae. In XIII, new and interesting British fresh-water

algae are described, one, Dicranochsete britannica^ being new to science.

Life-history of Marine Diatoms. f—J. D. Siddall publishes notes

on the life-history of some marine diatoms from Bournemouth collected

by surface-netting, especially of a small yellow Goscmodiscus, to which
he gives the name O. heliozoides to distinguish it as a species or variety

from 0. radiatiis. This diatom is beset with exceedingly delicate pel-

lucid pseud opodial filaments, varying in length up to 5 or 6 times the

diameter of the frustule. Apparently they are produced by the very

youngest examples, and later become stiffened and probably somewhat
silicified ; but still they function as tactile organs, being coated to their

tips with a layer of living protoplasm. They emerge through canals in

the cell-wall. Three modes of reproduction occur : (1) the ordinary

method
; (2) liberation of chromoplasts in protoplasm from inside the

frustule
; (3) detachment of granular protoplasm from outside.

Algological Notes. §—0. Nordstedt continues his notes on algae.

In Vlll he discusses the nomenclature of Ectocarpus reptans Crouan,

which has been confused by authors. He explains his reasons for giving

* Svensk. Bot. Tidsskr., vi. (1912) pp. 266-81 (figs.).

t Journ. Bot., 1. (1912) pp. 321-31 (figs.).

X See this Journal, 1912, pp. 377-81 (2 pis.).

§ Bot. Not., 1912, pp. 237-9.
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it a new name, Eecaton&ma Kjellmani, and adds a list of the synonymy,

with dates. Under IX the author pubhshes some new combinations

of j^gagropila and Ilea.

Peyssonnelia polymorpha.*—Mdme. Lemoine and M. Mouret pub-

hsh a short account of the habit, structure and distribution of Peysson-

nelia polymorpha (Zan.) Schmitz, found lately at Toulon and thus

recorded for the first time from France. They attribute its apparent

rarity to its great resemblance to certain Melobesieae, which has caused

it to be wrongly placed in herbaria, and also to the depth at which it

grows, 20-40 m. Though it is recorded in the present paper from a

fair number of localities in the Mediterranean, it has yet to be found

in Atlantic waters.

Rock-forming Corallinaceae.t—H. Yabe describes three new species,

representing two new genera, from the Palaeozoic and Mesozoic strata

in Japan and China. They are Girvanella sinensis, MetasoJenopora

Rothpletsi, and Petrophyton miyahoense. All the species are fully de-

scribed, and the structure of each is figured.

Marine Algas of Clare Island. |—A. D. Cotton publishes a full

report on the marine flora of Clare Island in connexion with the natural

history survey of the Clew Bay district. After a short preface he
introduces his subject by a short definition of the area examined, a

discussion of previous work relating to the area, Avith remarks on field-

work and assistance. Under Section I, the external conditions of the

area, he describes (1) the climatic conditions
; (2) physical nature of

the coast and conditions of exposure. The ecological side of the

investigation is dealt with fully under Section II, the Algal Vegetation.

This important section of the work is followed by (III) the system-

atic list of the flora, consisting of 437 species and 36 varieties. Of
these, 3 species and 2 varieties are new to science, 18 species are addi-

tions to the British flora, and 92 species and 11 varieties are new to

Ireland. Critical notes on many of the records are given. Under Sec-

tion IV, the Character of the Flora, some interesting and important
deductions are made from the author's results, including an analysis of

the flora, comparison with other areas, and the origin of the flora.

The report is of the same nature as that published some five years ago
on the marine algas in the Danish work, The Botany of the Faeroes.

Algse of La Hougue and Tatihou.§—P. Hariot publishes a flora

of the marine algaj of La Hougue and the island of Tatihou in north-
west France. After a short introduction, he describes the local distri-

bution of the algge, gives lists of the species growing at the difi'erent

levels, a comparison between the floras of La Hougue and Cherbourg,
a list of the Cherbourg species which are not found at La Hougue, and
finally some remarks on the economic uses of the marine alga^ in the

* Bull. Soc. Bot. France, lix. (1912) pp. 356-60.
t Sci. Rep. Tohoku Imp. Univ'., Sendai, Japan, i. (1912) pp. 1-8 (2 pis.).

: Proc. Koy. Irish Acad., xxxi. pt. 15 (1912) 178 pp. (11 pis.).

§ Ann. Inst. Oc6anogr., iv, fasc. 5 (1912) 54 pp. (2 maps).
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district. Then follows the systematic enumeration of the 409 sp9cies

i-ecorded, of which 2 are endemic : Folysiphouia rhunensis and Stereo-

coccus MalanUi. The author considers this list as likely to be enlarged,

however, by further discoveries of parasitic and endophytic species.

Following the systematic list is an interesting series of notes, systematic

and morphological, on many of the genera and species. The work is

completed by lists of species to be found at the various seasons of the

year.

Marine AlgaB of Iceland.*—H. Jonsson publishes a book on the

marine alg^e of Iceland, which is a first instalment of a general account

of the botany of that island. After giving a systematic list of the 2u0
species recorded, the author deals fully with the life-conditions of the

marine algal vegetation (nature of the coast, ocean, air, light) ; the

horizontal distribution of the species and the components of the algal

flora ; comparison with neighbouring floral districts ; the vertical dis-

tribution of the species ; marine algal vegetation and sea-grass vegeta-

tion ; differences in the vegetation in east and south Iceland ; and
some notes on the biology of the alg£e along the coast of Iceland.

Scandinavian Algge.f—0. Xordstedt publishes a complete enumera-
tion of the alga3 of Scandinavia, including Characese and the blue-green

alga3, but omitting Diatoms. The genera represented number 376. The
paper forms part of a work issued by the Lund Botanical Club on the

plants of Scandinavia.

Australian Marine Algae. J—A. H. S. Lucas publishes a supple-

mentarv list of the marine als:^ of Australia, which includes the su]>

family Dasyese, and a more complete list of the Cryptoneminge ; as well

as additions to the Corallinacea^. The marine species of the Australian

Chlorophycese are also appended.

FuEg-i.

(By A. LoRRAiN Smith, F.L.S.).

Haustoria of Peronospora parasitica.§—Z. Chmielewski has de-

monstrated that the hyphse of this fungus occupy the intercellular spaces

of the host-plant, and that the haustoria alone penetrate the cells. In

many cases the cell-membrane of the haustorium becomes thickened by

a wall laid down by the protoplasm of the host-cell as a method of

defence against the fungus.

Development of Blastocladia strangulata sp.n.||—The genus 5/«s-

tocUclia has been somewhat uncertainly placed among the Phycomycetes,

* Eosenvinge and Warming. The Botany of Iceland. Copenhagen : Frimodt,

and London : Wheldou, 1912, pt. 1, 186 pp. (figs.)-

t Skandiuaviens Vaster, 3. Alger. Lund : C. W. K. Gleerup (1912) 78 pp.

X Proc. Linn. Soc. New South Wales, xxxvii. (1912) pp. 157-71.

§ Kosmos, Lemberg, xxxvii. (1912) pp. 126-32 (9 figs.). See also Mycol.

Centralbl., i. (1912) p. 317.

II
Bot. Gaz., liv. (1912) pp. 353-71 (3 pis.).
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but J. T. Barret, who has made a cultural study of the above species^

finds that Schroter's view was correct that it belonged to the Lepto-

mitace^e. It possesses the same kind of constrictions in the filaments-

peculiar to that family, and similar pseudo-septa of *' cellulin rings."'

The species was found in water cultures made from garden soils, and
does not appear to be rare. There is a basal formation of rhizoidal

hyphse and a branching filament. Zoosporangia are produced laterally

and apicaUy near the tips of the branches, or they may be produced in

chains. The zoospores emerge by a number of papillse which swell out

into a vesicle into which the zoospores pass. These are typically uni-

ciliated. There are also resting zoosporangia which produce zoospores-

after several weeks' rest. Germination takes place by means of a germ-
tube branching out to form the rhizoids ; the body of the spore is the

basal cell of the upward growth. Nuclear division is probably mitotiCy.

with one large chromosome.

Contribution to the Knowledge of the Genus Endogone*—Feodor
Bucholtz has made an extensive study of this genus of Fungi. He gives

an historical survey of the various species recorded since the year 1809,

when Endogone pisiformis was described by Link, up to the present day,

the number of species now amounting to seventeen. He describes his

material and method of working. Special attention was given to the

development of E. lactiflua, the specimens of which varied from * 4 cm.
in diameter to about 2 cm. His examination of the species led him ta

the conclusions that :—1. E.lactifitiais a Phycomycete with non-septat&

multi-nucleate hyphae. Septa are formed only at the cutting off of the

gametes, and very seldom in the vegetative hyphae. 2. The sexually,

produced zygotes, enclosed in an outer layer of hyphse, form a hypogeeai

fruit body which may be called a zygosporocarp. 3. Fertilization is

heterogamous. 4. The gametes are terminal on the hyphse and are cut

off by a cross septum. 5. They become uninucleate by the passing over

of the other nuclei into the suspensor. 6. The male nucleus passes over

into the female cell, but does not fuse. 7. The zygote is an outgrowth
from the female gamete into which enter the contents of both gametes
including conjugate nuclei. 8. The zygote receives a special covering of

hyphae within which there is a thickish gelatinous layer. 9. Fusion of

the nuclei takes place on germination.

Other species were examined, and their systematic position is discussed

and their relationship to Phycomycetes and Ascomycetes. Bucholtz
concludes from his observations that :—1. The cytological conditions in

spore-formation in the sporangium of the Phycomycetes is impossible

without intermediate stages. 2. In the Ascomycetes a peculiar fertiliza-

tion process has been demonstrated, though frequently it is reduced or
rudimentary ; in any case the ascus-formation is intimately connected
with the process. 3. Though multinucleate mycelium is characteristic

for most of the higher fungi, it can hardly be considered as sharply
differentiating between higher and lower fungi, since there are inter-

mediate stages between the two.

The whole question of the relationship of Phycomycetes and Ascomy-

* Beih. Bot. Centralbl., xxix. (1912) pp. 147-225 (8 pis.).
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cetes is fully discussed. The author considers that there is a possibility

of relationship with the Floridete through the Laboulbeniaceae, though
convincing proofs of this are wanting, seeing that in no one of the Flori-

desG is there any approach to ascus-formation. The chlamydospores of

the different species are described ; they are frequently very abundant.

Cytology of Capnodium and other Fumagines.*—M. G. Arnaud
finds that the septa of the cells of these fungi, as proljably those of all

the higher fungi, are traversed by a fine canal. The cells are uninucleate

except in Demathim puKulans, where not only the filaments but the

Toriila cells are plurinucleate. In Capnodium meridionale the concep-

tacles were developed without sexual fusion
;
pycnidia and perithecia are

homologous in origin ; the ascogonium arises in a stroma that is almost

as large as the final perithecium. Filaments analogous with the pseudo-

trichogynes of CoIIema, Polystigma, etc. were noted, but they had no
connexion with reproduction. The mother-cell of the ascus is bi-

nucleate, but the very small size made exact observations very difficult.

Division is by mitosis, and the division spindle is extremely narrow.

There are four chromosomes as in other Ascomycetes. Mature spores

are uninucleate.

Laboulbeniales.—Roland Thaxter f records a large number of new
genera and species of these minute fungi which were collected in

x\rgentina, chiefly in the Buenos Aires region, and mostly by himself.

The large series of forms obtained has enabled him to revise some of

the genera previously described, relationships and differences formerly

in doubt having been cleared up. Illustrations of the species are in

preparation. There have been added 9 new genera and G8 new species.

Thaxter % has also published a second paper, with preliminary descrip-

tions of new species of Riclcia and Trenomyces. The species of Rickia

described were found on Acari. The genus is, he finds, a very variable

one. The characters of the antheridium differ to a large extent, and,

in some species, seem to be wholly lacking. The genus Trenomyces

occurs on Mallopliaga infesting domestic fowls, and was discovered

almost simultaneously in Italy, Germany, and France. It has since

been found in America.

Polystigma rubrum.§—Y. Blackman and E. J. Welsford find from

their examination of this fungus that it possesses coiled multicellular

ascogonia which disorganize without producing ascogenous hyph^e. The
spermatia also are functionless, and show signs of nuclear disorganization

while still within the spermogonia. The ascogenous hyphte arise near

the ascogonia from vegetative hyphse. There is nuclear fusion in the

ascus, and some evidence for an earlier nuclear fusion in the ascogenous

hyphae at the time of their differentiation. Vegetative hyphse push

through the stomata, but there are no trichogynes.

* Comptes Eendus, civ. (1912) pp. 726-8 (figs.),

t Proc. Amer. Acad. Arts and Sci., xlviii. No 7 (1912) pp. 155-223.

X Proc. Amer. Acad. Arts and Sci., xlviii. No. 10 (1912) pp. 365-86.

§ Ann. Bot,, xsvi. (1912) pp. 761-7 (2 pis.).
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Gnomonia Caryse and Gloeosporium Caryae.*—The Glmosporium

fungus grows on hickory-leaves, causing the formation of large diseased

areas. F. A. Wolff has made a cultural study to determine the perfect

form, and finds that it is a Gnomonia. It was impossible to reproduce

the pycnidial stage from ascospores, except on hickory-leaves, but

inoculations on these were quite successful, and typical subcuticular

pustules and spores were formed. The two forms had not previously

been associated.

Genus Septoria.f—^H. Diedicke has undertaken a review of this

large genus of Fungi Imperfecta He finds, in his consideration of the

various species, that some are described as having pseudo-perithecial

walls, others without, and he considers that two distinct genera are

represented. He would, therefore, retain in Septoria all those species

that have a pseudo-pycnidial spore-chamber, and place in Gylindrosporiu'm

the species with an open spore-layer. He thinks that probably some of

the species of such genera as Ascochyta, Fhyllostida, etc., will be proved

to have also pseudo-pycnidia, and that they will all form a group of

Pseudopycnidiales. Many of the species are critically described.

Study of Pestalozzia.J—G. Bainier and A. Sartory have described

a new species of this genus, which appeared on damp hay. The spores

are several-septate, and are always surmounted by three or rarely four

bristle-like processes. The authors state that after germination a com-
plex of cells is formed, and that the spores develop within that complex
or pycnidium. As they reach maturity they burst the apex of the

structure and so escape. At each end of the brown spore there is a

colourless cell, and it is from the brown cell next the lower colourless

cell that the germinating tubes are formed, generally two from the one
cell. Conidia, exactly like those produced in the pycnidium, are formed
on the branches. Cultures w^ere made in solid and liquid media, and
the results noted.

Biological Study of Aspergillus, etc.—G. Bainier and A. Sartory§

made cultuies of Aspergillus Scheelei on a great variety of substrata.

They found there were two forms which differ very slightly from each
other, but while one produces a blue fluorescence and coagulates milk,

the other possesses neither of these characters. Aspergilhis Scheelei

produces a yellow pigment. An account is also given of A. umbrosiis,

which was cultivated on carrot, gelatin, etc.

The authors
||
contribute also a study of two new species of Feni-

cillnim
; the first, P. diveryens, found in a decaying chestnut, forms a

red pigment in the cultures and develops a slender Goremiwn growth
;

the other, P. ritricolum, was found on orange-skin ; it secretes a yellow
pigment. These different fungi are described and illustrated.

* Ann. I\[ycol., x. (1912) pp. 488-91 (1 pL).

t Ann. Mycol., x. (1912) pp. 478-87.

X Ann. Mycol., x. (1912) pp. 433-6 (1 pL).

§ Bull. Soc. Mycol. France, xxviii. (1912) pp. 257-69 (2 pis.).

II
Bull. Soc. IMycol. France, xxviii. (1912) pp. 270-9 (1 pL).
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UredineaB.—E. Fischer * has made a series of culture experiments

with Uromyces carijopJiilUnus, commencing with secidiospores taken

from Euphorbia (jorardiana and with them infecting Saponaria ocymoides

and Tunica prolifcra. He estabhshed that in the Uromyces there were

two forms represented, one which formed Uredospores on 2\micaproJifera,

and only very rarely infected the Saponaria plants, and a second which
grew freely on Saponaria ; whether the latter grows also on Tunica is

still undetermined. There is no morphok^gical difference between the

two fungus forms.

F. 1). Kern f describes two submerged species of Uromyces on
Aristida sp. One of these has an ^cidium form on Plantayo sp. The
other has only one form, the Uredo, He also describes a new species

on Spartiua ylahra.

Study of TJstilagineae.t—Felix Rawitscher has re-examined the

life-history of the smuts, and has confirmed the statements of Dangeard
and Lutman that on spore-formation there is a fusion of nuclei. In
UstiJago Carho there is, at germination, a formation of clamp-connexions

and copulation of sporidia with a passing over of the nuclei, so that a

binucleate mycelium is formed. The cells of the vegetative hyphse are

thus always binucleate, and provide the primordial spore-layer from
which arise the spores after fusion of two nuclei. In U. Maydis there

was neither formation of clamp-connexions nor copulation, and the

hyphal cells were all uninucleate ; but shortly before spore-formation,

a wall between two neighbouring cells breaks down and a binucleate

spore-cell is formed, from which is developed the uninucleate spore by
fusion of the nuclei.

Morphology and Parasitism of Rhizoctonia.§—F. J. F. Shaw
has investigated forms of this fungus which he found infecting various

plants, a severe outbreak of the disease having occurred at Pusa in

India during the rainy season of 1910. A Basidiomycetous fungus,

Corticium vagum, was associated with the Rhizoctonia. Shaw gives an

historical account of the fungus, and descriptions of the effects produced

by it on jute, cotton, cow-pea and ground-nut, with the results of his

experiments in cross-infection. In most cases the disease followed,

though a certain amount of physiological specialization was proved.

He discusses the connexion between Rhizoctoma and higher forms of

fungi. The perfect form, he concludes, is the Basidiomycete, which

has been identified as Corticium vagum.

Mycological Notes. ||
— F. von Hohnel contributes a long paper

dealing with species already described, and many new to science collected

in Java. Among them there are many species of Nectria criticized and

re-described. The new genera established are 3IonfagneUina (Pyreno-

* Mycol. Centralbl., i. (1912) pp. 307-13.

t Torreva, ii. (1911) pp. 211-14. See also Centralbl. Bakt., xxxv. (1912) p. 357.

X Zeitschr. Bot., iv. (1912) pp. 673-706 (1 pi. and 20 figs.).

§ Mem. Dept. Agric. India, iv. (1912) pp. 115--53 (11 pis.).

II
SB. Akad. Wiss. Math.-Nat. KL, cxxi. (1912) pp. 339-424 (2 pis. and 7 figs.).
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mycete), Discomycella, and Asterocalyx (Discomycetes), Angiopomopsis

(Sphaeropsidea3), and Triposporina and Exosporella (Hyphomycetes), the

latter collected in Java on living leaves of Symploms. An index of the

species discussed is added.

Biology of Thermophilous Organisms.*—In his work on these

organisms Kurt Noack recognizes three series
; (1) Those that grow

best at ordinary temperatures, but are also able to endure high temper-

atures ; (2) those whose optimum temperature is a high one, such as

Mucor corymlifer and Asp)ergillus fumiyatus ; and (3) those that fail to

grow except in very warm conditions. These latter are the thermo-

philous organisms of which the optimum temperature is from 40°

to 50° C. K number of fungi belong to the last group, and they are

widely spread over the surface of the globe, in hot-beds, including

heated hay, etc. in hot springs, and the bodies of warm-blooded animals.

Noack takes a few of these fungi and gives results of his culture experi-

ments with them in various substrata and at varying temperatures, both

high and low. He found that in a resting condition—as resting spores,

etc.—very great extremes could be endured, and that for considerable

iperiods. In a growing condition they are more sensiLive to change.

Fungi of the Soil.t—Elizabeth Dale has 'made cultures of soil

fungi, wiiich she obtained by shaking up samples of soils in distilled

water, allowing the solution to settle and then pipetting off a little of the

water and mixing it with gelatin containing either beer-wort or raisin-

extract. The soils, two in number, were taken from adjacent plots on
the Royal Agricultural Society's Farm at Woburn. Some twenty dif-

ferent fungi were obtained, chiefly Mucors and Hyphomycetes. These
are all described with their manner of growth in the culture media.

Germination of Fungus-spores. J—Catharina Cool has made ex-

periments with the spores of a number of fungi, and describes the
methods she employed in their cultivation. In general, woody fungi
germinate most easily of all on the artificial media, while humus species

grow very rarely, and then have but a feeble appearance. The spores of

Marasmius Oreades and PseudopJectania nigrdla were, however, ex-

ceptions, as they developed readily. Cherry-agar proved to be the most
advantageous medium, and the best temperature was 16-20° C. The
mycelium of the different cultures is then described, and the fruiting

Ijodies, which were formed in eight cultures out of twenty-four. Normal
piiei grew most readily at low temperature, and in direct sunlight. None
were formed in darkness. On cherry-agar, Polyporiis versicolor formed
pilei in eighteen days. AVoody fungi tended to form their pilei on the
edge of the culture chamber. Secondary fructification, chlamydospores,
etc., are also described.

* Jahrb. wiss. Bot., li. (1912) pp. 593-648.
t Ann. MycoL, x. (1912) pp. 452-77 (6 pis.).

X Med. Pbytopath. Lab. "Willie Conimelin Scbolteu," Amsterdam, iii. (1912)
pp. 5-3S (4 pis.). See also Ann. Mycol., x. (1912) pp. 530-1.
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Dispersal of Coprophilous Fungi.*—A Schmidt has studied the
various methods not only of spore-dispersal but of the culture conditions
of the various fungi that grow on dung belonging to the Mucoraceoe,
Ascomycetes, and Fungi imperfecta A number are conveyed to other
substrata by insects ; others are ejected and become attached to neigh-
bouring herbage, which is eaten by animals and the spores pass through
the digestive system of the animal. Most of the spores germinated on
being heated, some required a substratum of chyme from the intestines

before they could be induced to germinate, others again had to be treated
with certain acids before showing any signs of vitality.

Essay in Classification of Fungi.+—P. Yuillemin has published a
book dealing with this subject, He surveys the work of previous writers,

classifying and comparing the different systems. The author himself
derives the primitive Ascomycetes from algse with trichogynes allied to

the existing Floride^. He rejects the view that they are descended
from the Phycomycetes. The Basidiomycetes he considers have also

the same origin, but through Ascomycetes with sexual differentiation.

The book is illustrated by tables and is furnished with a bibho-

graphical index, etc.

Symbiosis between Fungus and Orchid. J— S. Kusano finds that

the orchid Gastrodia elata is constantly associated with a fungus. The sub-

terannean tubers grow under oaks and out of them is developed a flower

stalk up to one metre in length. The tuber is covered with the

mycelium of a fungus, and without it no flower is formed. Kusano
determined the fungus to be Armillarla mellea, and he describes the bio-

logical features of its growth in and with the tuber. The orchid, he
concludes, is parasitic on the fungus.

Plant Diseases.*—T. P. Trusova§ has published notes on fungus

diseases of wild and cultivated plants in Russia during 1911. Almost
all the Gramine^ were attacked by rust, both grain and forage crops,

and it was observed that animals fed with rusted forage suffered severely.

Puccinia coronifera was confined to oats. It caused the leaves to become
yellow and wither. Fusariwn Tritici covered wheat in certain instances

with a cobweb growth. A new disease of buckwheat was found to be

caused by a variety of Ascocliyta Fagojjyri. Other diseases of forage

plants are recorded, also those that attack peas and potatoes, such as

Uromyes Fist and Fhytophthora infestans. In cherry plantations

Clasterosporium amygdaUarum, has become a real scourge attacking both

leaves and fruits.

H. T. Gussowll gives a recapitulation of the various researches on

* Inaug. Diss.,Breslau (1912) 81 pp. See also Mycol. Centralbl., i. (1912) pp.

319-20.

t Les Champignons, Essai de Classification. Paris : O. Doin (1912) 425 pp.

See also Mycol. Centralbl. i. (1912) pp. 333-9.

X Journ. CoU. Agric. Imp. Univ. Tokyo, iv. (1911) pp. 1-66 (5 pis. and 1 fig.).

See also Ann. Mycol., x. (1912) pp. 531-2.

§ Journ. Boliezni Rastenii, 6-i god., Nos. 1-2 (St. Petersbourg, 1912) pp. 1-15.

See also Bull. Bur. Agric. Intell. Rome, iii. (1912) p. 2095.

11
Zeitschr. Pflanzenkr., xxii. (1912) pp. 385-401 (2 pis.).
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silver-leaf of Plum and other leaves. It is a disease of which the

cause was discovered by Percival to be the parasitism of the fungus

Stereum piirpureum. Other workers have made similar infection experi-

ments to those carried out by Percival, and with the same results.

Oussow sums up the various observations made on the disease, and re-

commends methods of avoiding or extirpating the fungus.

A. Rant* gives an account of a plant disease in Java called Djamoer
GJpas caused ])y Corticium javafiiciim, a Basidiomycete. It attacks Dicoty-

ledons and Gymnosperms. It is often accompanied by another fungus
Necator decretus, which, the writer considers, is part of the life-cycle of

the Corticium. Experiments were made on Cinchona with the fungus
taken from other hosts, and it was proved that there are no biological

species represented in this fungus. Various other biological observations

are recorded, and methods of treating the disease are given.

H. Klebahn f publishes an account of two severe diseases of Celery.

A leaf-spot fungus Septoria Apii causes brown spots on the leaves, on
which are developed the minute pustules of the fungus. It is the older

leaves that are attacked. The spread of the disease is due to leaving

diseased leaves undestroyed, and also to the use of seeds that carry the

spores of the fungus. The second disease is due to Phoma apiicola, and
renders the celery unfit for market.

Charles Brooks I and Margaret Demeritt publish a report on the

cause and nature of apple-leaf spot. The spots, which appear on very

young leaves, are at first very small with a purplish tint. Several species

of fungi were found on the spots, and from very young stages Sphseropsis

malorum (the cause of the disease) was isolated. Several strains of the

fungus may be obtained, as was proved by making cultures from apples

and leaves affected in different localities. These strains vary in their

power to reproduce the disease. Infection takes place from the time
the leaves unfold until the end of August. Cultivation, spraying, and
the removal of diseased members, are recommended.

J. Rosenbaum § writes on the disease of Ginseng attributed to

Thielavia hasicola which he finds to be identical with the fungus on
cotton and tobacco, and this he has proved from morphological characters

and by infection experiments. Successful inoculations could only be
obtained with young plants, but both aerial and underground parts of

the plant suffer from attack. Figures are published of the mycelium
and spores taken from the various plants dealt with.

E. Melhus
II
publishes a paper of general instructions as to the

cultivation of parasitic fungi on living hosts. He describes the various

pieces of apparatus that are of use in making the inoculations, including
an atomizer, a refrigerator, and a humidity-box. He gives notes of

various experiments, and of the success attending his methods of

working.

* Dep. Agric. Ind. Comm. Ind. N6erl. Bull. Jard. Buitenzorg, s6r. 2, iv. (1912)

pp. 1-50 (14 figs.). See also Bull. Bur. Agric. lutell. Rome, 1912, pp, 1882-5.

t INIitt. Deutsch. Landw.-Ges., 1911, 15 pp.
: Phytopathology, ii. (1912) pp. 181-90 (1 pL).

§ Phytopathology, ii. (1912) pp. 191-6 (2 pis.).

II
Phytopathology, ii. (1912) pp. 197-203 (1 pi. and figs.).
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P.J. Anderson and H. W. Anderson * call attention to the difference

that exists between the fungus causing the chestnut-tree blight in the
eastern part of Pennsylvania and that of the south-western countries,

the latter known as the Connellsville fungus. The authors made
cultures on agar and otherwise of the various fungi, and describe the

points of difference. The nomenclature and systematic position of the
fungi are also discussed.

H. Morstatt f has described a fungus that caused a disease of Calo-

tropis in South Africa, which he decided to be a new species Napicla-
diiim Oafotropidis. The fungus causes olive-brown spots on the leaves,

and these are covered with the couidiophores of the fungus.

G. J. Arnaud J has published a series of pathological notes ; he
believes that Sphseropsis pseiido-diplodia is a polymorphous and poly-

phagous species, not being confined to one substratum. He found it on
Cydonia, growing with an Ascomycete, Physalospora Cydonise sp. n.,

which is probably the perfect fruiting form of the species. He found
that Phoma cinerascens caused great damage to Ficus Carica at Mont-
pellier, and on the branches where it grew, a small Coleopterous insect

always nested.

Joh. Westerdijk § has studied the Monilia disease on cherries, and
found that the Sderotinia form had developed and had formed apothecia,

in most cases two to five on each. From morphological characters, the
species seemed to differ from the Sderotinise on Peaches and Plums.

liichens.

(By A. LoREAiN Smith, F.L.S.)

Lichens blasteniospor6s.|j—Hue has studied the development of
polari-bilocular spores, and claims to have proved that they are really

one-celled, but that a central membrane becomes so thickened that the
cell-lumen is reduced to a cavity at each end of the spore with a con-
necting canal. The canal may be very narrow, but can always be
demonstrated by suitable reagents.

Shetland Lichens.lF

—

K list of Shetland lichens has been published
by W. West, with ecological notes. Native trees are practically absent
from the island, so any corticolous species obtained were from stunted
trees near dwellings. The exposed mica schist and gneiss in different

places had a very similar and somewhat uniform flora. Granite was
usually bare as well as Serpentine, owing to the rapid weathering of

* Phytopathology, ii. (1912) pp. 204-10.

t Ann. Mycol., x. (1912) p. 451.

X Ann. Ecole Nat. Agric. Montpellier, ser. 2,j[xii. (1912) 20 pp. (9 figs.).

§ Med. Phytopath. Lab. "Willie Commel in Scholten," Amsterdam, iii. (1912)

pp. 59-41 (1 pi.). See also Ann. MvcoL, x. (1912) pp. 529-30.

II
Bull. Soc. Bot. France, Iviii. (1912) pp. 67-86 (2 pis.).

^ Journ. Bot., 1. (1912) pp. 303-6.
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these rocks. The abundance of Xantlioria forms on rocks frequented

bj gulls is noted, these plants evidently requiring a greater nitrogenous

supply than other lichens.

West Galway Lichens.*—M. 0, Knowles has added many of the

commoner species to the lists of lichens already recorded for Galway.

Saxicolous lichens were plentiful ; corticolous species were rare, as are

trees in Galway. Among crustaceous species on the rocks, Rhizocarpon

geographicum and Lecidea rivulosa were most abundant and ranged from

the top of the hill to the shore, where side by side they covered

boulders that must have been frequently wetted by the sea. Some of

the shore patches of R. geographicum were stained blue, which the

author thinks may have been due to the action of iodine from decaying

sea-weeds. On the seashore the harvest of lichens was much greater

than inland, and several records were made of species found hitherto

in the Channel Islands or on the south coast of England.

New Type of Spermogonium and Fertilization in Collema.f—F.

M. Bachmann states, as a result of her research on Collema pulposum,

that the spermatia are not borne in spermogonia, but are few in number
and are borne terminally or laterally on a hypha below the surface of

the thallus. They are completely embedded in the thallus, and are

never set free. The carpogonia consists of a coiled base and a tricho-

gyne, which grows towards the spermatial group and fuses with one

spermatium. After this fusion, the trichogyne exhibits the characteristic

changes noted by previous observers. Bachmann considers that this

lichen forms a connecting link between the red algae and such fungi as

Pyronema ani the mildews, and resembles in many points various

Laboulbeniacea?.

Mycetozoa.

(By A. LoRRAiN Smith, P.L.S.)

French Myxomycetes.|—S. Buchet, H. Chermezon, and F. Evrard

give an account of various collections of Mycetozoa made by them with

a view to undertaking a French flora of these organisms. The authors

protest against the Brussels decision as to nomenclature, and retain the

system adopted by Lister in 1894. They give a careful account of the

various French authors who have included Mycetozoa in their descrip-

tions of plant species—a record of thirty-five writers. The new lists

are then given of collections made by them in various districts. In all,

about 100 species have been recently met with in French territory,

and a total of 123 species old and new. A complete list is added of

French species.

* Irish Nat., xxi. (1912) pp. 29-36.

t Ann. Bot., xxvi. (1912) pp. 747-59 (1 pi.).

X Bull. Soc. Mycol. France, xxviii. (1912) pp. 299-325.
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Schizophyta.

Schizoraycetes.

Streptococcus viridans.—E. H. Major* describes a number of

cases of subacute infective endocarditis— endocarditis lenta—in which

the causal agent is Streptococcus viridans. This organism differs from
jS. pyogenes in that it produces a green growth on blood-agar. By
Andrewes and Horder's classification, it would be considered as a S.

sativarius, a non-haemolysing streptococcus, distinguished only from
S. faecalis by the arbitrary and inconstant mannite reaction. No essen-

tial cultural differences were observed between >S'. viridans and Micro-

coccus rheumaticus. Complement fixation tests in one case showed the

presence in the patient's blood of specific antibodies to this organism.

Thalman f describes two cases of acute local septic infection whicli

ended fatally, in which Streptococcus viridans was found in the blood,

but the heart-valves showed no pathological changes. He lays stress

on the value of blood-agar media, containing relatively small quantities

of blood, for the investigation and differentiation of streptococci.

Gram-negative Sarcina.J—V. Cavara describes a gram-negative

sarcina isolated from the conjunctiva of a child. It retains its mor-

phological characters and staining properties when grown upon artificial

culture-media. On the ordinary media it forms lemon-yellow colonies.

Gelatin is not liquefied, sugars are not fermented, milk is clotted. The
organism is not pathogenic for laboratory animals, and has no effect

upon the conjunctiva of a rabbit.

Ingestion of Bacteria by Animal Parasites.§—L. Friedrich

injected mice with tetanus for the purpose of standardizing antisera.

From specimens of Gysticercus fasciolaris, both scoles and cyst, parasitic

in the livers of the animals, virulent cultures of tetanus were obtained.

Ascarides in the stomach of the mouse also contained tetanus bacilli,

from which, however, other animals could not be infected. Similar

o])servations were made upon mice inoculated with B. suisepticiis and

with streptococci. In the case of the latter organism, there was distinct

loss of virulence. The matter is being further investigated.

Leucocytozoon struthionis.||— J. Walker, while investigating a

fatal epidemic among ostriches in certain farms in Cape Colony, dis-

covered in the blood of some of the birds a parasite to which he has

given this name. The female gametocyte, irregularly round, has a

margin approximately 12 /x in circumference. The protoplasm contains

a number of metachromatic granules and is on the whole better stained,

* Johns Hopkins Hosp. Bull., xxii. (1912) pp. 326-32.

t Centralbl. Bakt., Ite Abt. Orig., Ixvi (1912) pp. 240-5.

J Centralbl. Bakt., Ite Abt. Orig., Ixvii. (1912) pp. 113-21.

§ Zeitschr. f. Infektionskrank. d. Haustiere, xii. (1912) pp. 385-6.

II
Zeitschr. f. Infektionskrank. d. Haustiere, xii. (1912) pp. 373-6.
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in preparations, than the male gametocyte. The latter has a limited

affinity for stain, and is smaller than the female. The pathogenicity

of this parasite has not been established.

Life-history of Spirochseta pallida.—J. E. R. McDonagh* has

investigated the phases of this parasite by studying syphilitic glands and

skin lesions by means of the borax-methylen-blue film method, as well

as by the examination of fixed specimens. He gives the life-history as

follows : A small flagellate sporozoite enters a mononuclear cell, becomes

encysted and grows. It may develop either into an irregular coil from
which spirochfetes (male gametes) arise, or into a number of pear-shaped

bodies from which macrogametes are formed. The author has not

observed the act of fertilization, but describes the division of the zygote

and the ultimate liberation of the sporozoites. He refers also to an

asexual cycle, similar to that observed in the Flagellata. These observa-

tions indicate that the parasite belongs to the sporozoa, and the name
Leucocytozoon syphilis is suggested. Probably infection is conveyed by
the sporozoite and not by the Spirochaste. In a later communication,!

the author gives a schematic representation of this life-history, which
appears to resemble very closely that of the malarial parasite.

E. H. Ross X has examined material from chancres and secondary

syphiHdes in 143 cases by means of the jelly method. He interprets

his observations as follows : small extracellular, round or pear-shaped

bodies become included within the cytoplasm of leucocytes and endo-

thelial cells, there to become encysted and to grow. The chromatin

undergoes subdivision. In the full-grown individual each chromatin

mass resembles one of the free pear-shaped bodies. In some instances

the chromatin develops instead into minute spirochaete-like tails, which
are extruded when the inclusion bursts. The author refers to the

homologies between these phases and the intracellular parasites of

guinea-pigs and eartliworms in different stages of their life-history, and
suggests that the Spirochaete form may be a microgamete and the pear-

shaped body a macrogamete. Conjugation has not been observed, but
the appearance of certain cells found in the deeper layers of secondary

syphiiides suggests that the parasite is a protozoon having a cycle of

sporogony. Control examinations of material from non-syphilitic

persons failed to show any of these forms.

E. Jennings § and S. R. Moolgavkar,|| working with the jelly method,
have similarly found extracellular and intracellular forms of the parasite

in material obtained from chancres and sores.

Molluscum contagiosum.^—R. Campanahas obtained cultures of the

parasite responsi))le for this disease by transferring material, obtained

under aseptic precautions from a patient, to the surface of a culture

* Proc. Roy. Soc Med., Sect. Derm., vi. (1912) pp. 8-15.

t Lancet, 1912, ii. p. 1G51.

: Brit. Med. Journ., 1912, ii. pp. 1651-4.

§ Brit. Med, Journ., 1912, ii. p. 1655.

II
Brit. Med. Journ.,, 1912, ii. pp. 1655-6.

il Centralbl. Bakt., He Abt. Orig., Ixv. (1912) pp. 458-66.
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medium suitable for the growth of trypanosomes. In media kept at

16-20° C. growth was perceptible iu a week, but growth at 37° 0. was
hardly perceptible. The author describes the morphological character

of the intra- and extracellular forms of the parasite, as well as the forms
observed in culture. In company with the sporozoon there exists a

small bacillus which grows readily at 37° C, and can be obtained in pure
culture by incubating at that temperature. The author then discusses

the relationship of these symbiotic organisms to the disease.

»-x^> »

Feb. 19th, 1913 H
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MICKOSCOPY.

A. Instruments. Accessories, etc.*

(1) Stands.

John Cuthbert's Reflecting Microscope (1827-8) : presented by
the Committee of the Quekett Microscopical Club.—The earliest

record of a " reflecting " Microscope, that is, one in which the image is

formed by reflecting surfaces of speculum metal or mirrors, instead of

by object-glasses, is one that was suggested by Isaac Xewton to the

Royal Society in 1672. It is based on his well-known reflecting tele-

scope, and in the note to the Royal Society Newton wrote as follows :

" For these instruments (Microscopes) seem as capable of improvement
as Telescopes, and perhaps more, because but one reflective piece of

metal is requisite in them."
The idea, however, was apparently not taken up, and there is na

record that Newton ever had this Microscope constructed.

The next attempt at a reflecting Microscope was sixty-four years

later. In 1736 Barker described his " Catoptric " Microscope in the

Philosophical Transactions (xxxix. pp. 259-61), which was based on the

Gregorian telescope with two mirrors. The design, however, was bad,

because the small mirror is in the direct way of the object (see the

figure in Mayall's Cantor Lectures, Society of Arts, 1886, p. 39). In
1738 Dr. Smith conceived and described a much more efficient reflecting-

Microscope, constructed after the Cassegrainian telescope, with a hole

pierced through the centre of both mirrors.

After this date we hear nothing more of reflecting Microscopes for

nearly a century, due no doubt to the greater convenience and improve-
ments in the construction of the dioptric Microscopes by Culpeper,

Benjamin Martin, Cuff, Adams, and Jones.

But early in the eighteenth century, when all the attempts at pro-

ducing serviceable achromatic object-glasses had failed, Frauenhofer in

Germany, Amici in Italy, and John Cuthbert in this country, took up
again the subject of reflecting Microscopes in order to get rid of the

tioublesome spherical aberration, which at that time seemed to have
stopped all further improvements.

Amici was most successful in his designs in this direction, and a

beautiful specimen of his work is in the Society's collection.

John Cuthbert, acting upon Dr. Goring's advice, produced the

This BubdiviBion contains (1) Stands
; (2) Eye-pieces and Objectives

; (3)
Illuminating and other Apparatus

; (4) Photomicrography
; (5) Microscopical

Optics and Manipulation
; (6) Miscellaneous.
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present instrument (fig. 5) in 1827, which was said to he very excel-

lent and superior in workmanship and definition to those made hy
Amici.

In Cuthbert's reflecting Microscope the reflectors were supplied in

separate tubes, ranging from 2 in. to ^^ in. focus, and are screwed on
to the nose-piece like other object-glasses. For the illumination of

opaque objects Lieberkuhns wxre supplied.sprung on the tubes of the

lower powers. The triangular stem or bar carrying the stage is clamped
on the nose-piece at right angles to the optic axis, and has a rack, cut in

the angle of the bar, which gives coarse movement to the stage for

focusing. The stage carries a spring super-stage for holding object-

sliders and the live-box, but has no mechanical movement. The

Fig. 5.

double mirror and also a plano-convex condensing lens slide on the

triangular bar. A small bullseye, sprung on to the nose-piece for

illuminating opaque objects, is also provided.

In another specimen in the Society's collection (fig. 6), the

triangular stem has no rack, but there is a fine-adjustment screw, which,

after being clamped on to the stem, moves the stage in the manner of

Cuff's fine-adjustment ; the coarse-adjustment is effected by sliding the

stage up and down the stem. The stage itself has mechanical move-

ments in two directions. A jointed arm carrying a spring forceps is pro-

vided, which takes the place of the stage when in use.

The present instrument has three reflector-objectives, three eye-

pieces, Lieberkuhns and various other apparatus common to the Micro-

scopes of the period.

From 1830 onwards, led by Charles Chevalier and Oberhaeuser in

Paris, and followed by Andrew Ross, Hugh Powell, and James Smith in

H 2
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this country, the rapid improvements made in the achromatic object-

glass left the reflecting Microscopes out of the race, and they have long

since entirely disappeared.

Fig. 6.

Old Microscope by Andrew Pritchard.—The old Microscope here

figured (fig. 7) is signed Andrew Pritchard, 263 Strand, London, both
on the tripod and on the body-tube. Pritchard, it is known, sold Micro-
scopes made by Andrew Ross and Hugh Powell, who at that time

(1830-45) worked for the trade. The present stand shows by details of

its style and workmanship that it was probably made by Andrew Ross.

It is similar to the two Microscopes figured and described in this

Journal in 1902 (pp. 251-2) and 190G (pp. 596-7), and yet is different

in various particulars, showing it to be a somewhat earlier model of

Pritchard's " Solid Tripod-stand Achromatic Microscope and Engiscope,"
as described by him in his Microscopic Illustrations of 1838 (p. 92).

The earliest form of this Microscope must have been made for

Pritchard in or just Ijefore 1834, and is figured in the plate facing the
title-page of the first edition of his Natural History of Animalcules,
1834. No description of the instrument is given, and only in one
sentence (p. 23) he speaks of his Achromatic Engiscope " recently
constructed." The present model shows several modifications and im-
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provements, such as a clamp to the tubular pillar, a turret mechanical

stage, and a curved arm to carry the body. The date to be assigned to

it must therefore be between 1884 and 1838.

Fig. 7.

The massive, flat tripod foot, of peculiar shape, is surmounted by a

tubular pillar holding an extension-rod, which can be clamped by a

screw-ring ; the rod is surmounted by a compass joint, to which the
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limb of the Microscope is fixed bj means of a screw-clamp. The limb
IS round and hollow, and contains a triangular bar, upon the posterior
edge ot which the coarse-rack is cut ; on the top of this bar a short curved
arm is fixed by means of a screw, about which the arm can be rotated

FiQ. 8.

and screwed in any position. The body screws on to this arm ; it is

tZ'.. X f T'? "" Huyghenian eye-piece with two plano-convex

model' of 18?r ^T^^'r^ f
^'"^ P'""^^'^ ^'^ '' present in the latermoael ot 1838). The hmb carries the concave mirror andi also a
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mechanical stage of the Turrel pattern. The pillar of the Microscope also

carries a jointed arm, which can be fixed at any height, with holder for

a candle and stage-condenser. There are fonr oltjectives—single, non-
achromatic bi-convex lenses. The name " Engiscope " was given Ijy

C. R. Goring to designate a " Compound ^licroscoxje," his intention

being to retain the expressions " Microscope " or " Simple Microscope,"

to denominate what was then called a " Single Microscope." The sug-

gestion was, however, not adopted, and the name was soon dropped.
This interesting old Microscope has been presented to the Society by

A. F. (t. Warrington, who discovered it in India, where it had evidently

been for a great many years.

Crouch's "D.P.H." Microscope.*—This Microscope (fig. 8) has

been constructed for research and other work of the highest class in

Bacteriology. The coarse focusing adjustment is by diagonal rack-and-

pinion, the bearings of which are much wider than ordinarily made and
consequently much more solid and durable. The fine-adjustment is

executed by the direct action of a left-handed micrometer screw, oper-

ated by a triangular bar and working on a polished hardened steel

plate. The large stage has rectangular adjustments by means of a diagonal

rack-and-pinion and quick screw, with a range in each direction of 25 mm.,
each adjustment having a graduated millimetre scale. The substage has

a swing-out movement and is focused by means of a diagonal rack-and-

pinion ; but, by special request of several eminent bacteriologists, cen-

tring adjustments are not included.

This model is also made with a specially constructed stage and a

larger body tube. It is then listed as the " Army Medical."

It can also be supplied with a horse-shoe foot. This adds 3 lb. to its

weight. C' Tropical " Model.)

(3) Illuininatiiig- and otlier Apparatus.

Ultra-violet Monochrometer.l—C. Leiss describes the above appar-

atus, which has been made by the firm of Fuess to his designs. Its

object is to obtain readily ultra-violet light of any required wave-length.

The apparatus is shown in figs. 9 and 10. The dispersion system is

a quartz double prism with constant deviation of 90% as proposed by

Straubei. The advantages of such a prism are that it is practically free

from double refraction, and that every part of the light incident in the

field of view of the fluorescing ocular is in the position of minimum
deviation. Rotation of the system is attained by a screw, whose division

drum is graduated according to wave-lengths corresponding to a range

between 500 /x/x and 200 /x/x.

In the figures, E is the entrance slit and A the exit sUt ; both are

symmetrical." A tube L is connected with A and carries an adjustable

projection lens O3 which, as desired, either parallelizes the light or throws

an image of the exit slit at double the focal distance on any required

* Catalogue, Crouch's Microscopes and Accessories, S. Maw, Son & Sons,

London.

t Zeitschr. f. Instrumentenk., xxxii. (1912) pp. 292-4 (2 figs.).
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object, e.g. on a spectrometer slit. The tube is engraved with the

mark oc and 1 : 1 in order to denote the necessary positions of O3.

The quartz double prism can be removed from its compartment P^ ; it

Fig. 9.

00 11

"^0^"

Fig. 10.

has a dispersion of 894 /x/x, to 185 /x/x, about 10° 40'. The lens O3 is

an air-tight achromat of quartz rock-salt quartz.

The objectives 0^ and 0.^ are also adjustable and have focal lengths
proportional to F : 4 and F": 6 respectively. The free distance of both
objectives is 30 mm.
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The adjustment of the apparatus is very simple, If, for example,
one wishes to use light of 280 /x /a it is only necessary to set the drum
indicator at 280 and then to make the corresponding corrections on the

adjustable objectives Oj and Oo.

C4) Pliotomicrogrraphy.

Eder, J. M.— Separat-Abdruck aus Jahrbuch fiir Photographie und Keproduk-
tionstechnik fiir das Jahr 1912.

[The author summarizes with his usual thoroughness the more important
advances in microphotography and projection.]

HaUe : W. Knapp, 12 pp. (L fig.).

C5) Microscopical Optics and Manipulation.

Photolysis of various Complex Sugars (Bioses and Trioses) by
the Ultra-violet Rays.*—MM. Daniel, Berthelot and H. Gaudechon
have systematically investigated the action of ultra-violet light upon
polyose sugars. They find that the effect is to decompose the complex
molecules into simpler ones. Thus, for example, maltose becomes
glucose + glucose ; and saccharose becomes glucose + levulose. In short,

while the decomposition by hydrolysis, necessary to render the sugars

assimilable by the animal organism, is naturally performed by the

action of ferments, the authors have obtained it by the ultra-violet rays.

This suggests that the efficacy of ferments is not of a material, but of a

dynamic, order ; and that the key of their action must be sought not

in their formula of constitution, but in their vibratory rhythm.

(6) Miscellaneous.

Hayem-Sahli Haematocytometer.t—This apparatus consists of the

following parts :— 1. A pipette, calibrated to hold 1-5 c.mm. for the

purpose of counting the red cells. 2. For counting leucocytes a similar

pipette calibrated to take from 5-25 c.mm. 8. A pair of diluting

pipettes for measuring quantities of the diluent ranging from 250-500
c.mm. 4. Two glass cells, marked red and white, for preparing the

mixture of blood and diluent. 5. A glass spatulum for stirring the

mixtures. 6. Two chambers, with plane-parallel cover-glasses respec-

tively 0*2 and O'l mm. deep. Unlike other patterns of the counting

chamber, these are not provided with a grating, as this is contained in

the eyepiece. On the floor of the chamber, however, there are concen-

tric markings for controlling the position of the Microscope. 7. An
eyepiece, provided with screw-in grating, consisting of a large square

divided into sixteen small squares. The small squares provide a means
of orientation ; the large square serves exclusively as the counting unit

of reference. 8. Tables which supply for a given dilution and depth of

chamber the number of corpuscles per cubic millimetre, corresponding

to the mean number counted in a square. 9. A mechanical stage, with

travel check ; the action of the limit catch is felt distinctly as the milled

heads are turned, each space corresponding to a microscopic field.

* Comptes Rendus, civ. (1912) pp. 1506-9. t Leitz Circular.
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Two main advantages of this apparatus are that the dilutions pre-

pared at the bedside may be transported conveniently in the diluting

cells to the laboratory, and may there be examined at leisure. Secondly,

the eyepiece grating shows dead black lines on a white ground, and thus

less eye-strain is caused by the use of this apparatus.

The Beginner's Guide to the Microscope, by C. E. Heath.*
This little book is one of the useful manuals published by Messrs.

Percival, Marshall and Co. Its aim is to be thoroughly practical and
helpful, and it admirably succeeds in carrying out its purpose. The
author studiously adopts a simple style of language, and writes in a

manner intended to popularize the instrument. In addition to sections

describing the Microscope itself, there are others devoted to the simpler

methods of slide-mounting.

Weight, F. E.—Microscopical Petrography from the Quantitative View-point.
[Gives a valuable survey of the present condition of this branch of science.]

Journ. Geology, Sept. to Oct., 1912, pp. 481-501.

B. Tecliiiic[ue.t

(1) Collecting- Objects, including- Culture Processes.

Cultivation of Mosses on Sterilized Media.J—Servettaz records

that he has obtained successful cultivations of twelve species of mosses
in liquid and solid media. The cultivations were made from spores

which were sown directly on the medium, though it was found better

to employ a moist substratum, both for convenience of observation or

to ensure a better aeration of the cultures. In Erlenmeyer's flasks or

in Petri dishes was placed a layer of absorbent cotton-wool, and this

was covered with a layer of thick blotting-paper. When test-tubes

were used, slips of filter-paper dipped into the medium gave suc-

cessful results.

Plates of porous porcelain were also employed, but the results were
not altogether satisfactory.

The success of the experiments was found to depend principally on
careful regulation of temperature and light. The optimum temperature
lay between 16°-25°, while the amount of light had to be regulated
according to the species, good results being obtained only by constant
and careful supervision.

Cultivation of the Mammalian Blastoderm.§—A. Brachet set

out to investigate whether an egg or a young blastocyst is capable of

living and of developing outside the maternal organism, and if so, does

* Published by Percival, Marshall and Co., London.
t This subdivision contains (1) Collecting Objects, including Culture Pro-

cesses
; (2) Preparing Objects

; (3) Cutting, including Embedding and Microtomes
;

(4) Staining and Injecting
; (5) Mounting, including slides, preservation fluids, etc. ;

(6) Miscellaneous.

X Comptes Rendus, civ. (1912) pp. 1160-2.

§ Comptes Rendus, civ. (1912) pp. 1191-3.
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it in any way develop its special parts and orfjans. He followed pre-

vious investigators in this line of research, but somewhat modified the

technique. He used rabbits which were pregnant five to seven days, and,
after removing the blastocysts, immersed them in maternal Ijlood-plasma,

previously obtained by bleeding the animal. After an incubation at
89° '5 for 24 hours development was found to have occurred as shown
by the increased size of the embryo, and by the presence of numerous
mitoses. The author regards his results with complaisance, and states

that he is pursuing the subject still further, and is endeavouring to

ascertain if the plasma of the unfertilized female or of the male exercises

any inhibitory influence on the development of the blastocyst.

(3; Cutting-, including" Embedding and Microtomes.

Modification of the Burri Indian Ink Method.*—L. ^Y. Harrison
finds that collargol forms an effective substitute for Indian ink. A
suspension is made by adding 1 part of the powder to 19 parts of

distilled water in a black glass bottle, or a bottle covered with carbon

paper. After a few shakings the suspension is ready for use. It keeps

well for months. The films are made in the usual way, and the spiro-

chsetes appear as delicate spirals on a reddish-brown perfectly homo-
geneous field.

(4) Staining- and Injecting-.

Staining Nerve-fibres with Neutral Red.j—J. Kublik demon-
strates the vitreous and fine nerve-fibres by means of neutral red, a

method discovered by S. Mayer. He uses a saturated solution of

neutral red in normal saline, and then dilutes from 10 to 15 times with

saline. The preparations when stained are washed in saline and then

treated with picrate of ammonium, after which they are mounted in

glycerin or in glycerin-ammonium picrate.

Haemalum and Picrocarmin Staining Soiutions.J—T. G. de Groot

gives the following directions:— 1. Watery h^malum : Dissolve 0*1

grm. potassium ferricyanide in 20 c.cm. distilled water, add * 2 grm.

Griibler's haematoxylin, and, when this is dissolved, 40 c.cm. of distilled

water. Add 5 grm. alum, heat gently and make up with 50 c.cm. of

water. Cool and filter. 2. Alcoholic h^malum : In a 300 c.cm. flask,

place 2 c.cm. of hydrogen peroxide and 4 c.cm. of a 12 : 2 mixture of

70 p.c. alcohol and glycerin. Warm and add 0*5 grm. ha^matoxylin.

When dissolved add 60 c.cm. alcohol-glycerin, and, after shaking, 4 grm.

calcium chloride and 2 grm. sodium bromide. When this is dissolved

add 3 grm. alum and 100 c.cm. alcohol-glycerin. Warm to promote

solution. Then add 0*2 grm. potassium ferricyanide, 76 c.cm. of

alcohol-glycerin, and 3 grm. of alum. Cool and filter. 3. Alcoholic

hsemalum solution, 30 c.cm. ; alum, 4 grm. ; distilled water, 85 c.cm.

4. Picrocarmin : Place * 5 grm. carmin in 4 c.cm. distilled water warm.

* Brit. Med. Journ., 1912, ii. pp. 1547.

t Arch. Mikr. Anat., Ixsxi. (1912) pp. 74-81 (2 pis.).

i Zeitschr. wiss. Mikrosk., xxix. (1912) pp. 181-5.
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Add 0"04 grm. heavy magnesia and 2 ccm. of solution of ammonia.
Heat to dryness. Add 4 ccm. distilled water to re-dissolve carmin^
0*05 grm. magnesia and 4 ccm. ammonia. Mix and add 0*5 grm.
picric acid. Heat almost to dryness. Add 15 ccm. of distilled water

and warm until boiling begins. Add 95 ccm. of distilled water, warm
the mixture, then cool and filter. Add one crystal of thymol.

(5) Mounting-, including" Slides, Preservative Pluids, etc.

Mounting Celloidin Sections.*—A. Weber recommends the foK
lowing method. Slides are coated with albumin-glycerin. Sections

cut with a razor, moistened with 50 p.c alcohol, are laid out flat on a

spatula and placed on slides, A few drops of 50 p.c. alcohol are added.

Berzelius paper is then applied to the slides in order to soak up the

excessive alcohol. A single fine layer of collodion is applied to the

slide, which is then plunged, without waiting for the collodion to dry,

into 50 p.c alcohol and from this transferred to a bath containing

equal parts of alcohol and chloroform. After a sojourn in this fluid of

length depending upon the nature of the tissue, the slide is transferred

to carbol-xylol, and the preparation is finally mounted in Canada balsam.

Metallography, etc.

Recent Micrographical Investigations of Copper.-f—H. Baucke
has measured the length and the breadth of the grains in specimens of

copper, including trolly wu'e annealed at different temperatures, and
gives the values obtained. Heating cast copper containing copper-

cuprous oxide eutectic has no effect on the distribution of the oxide if

the temperature does not exceed 700° C. Long heating at 800° C, or

shorter heating at higher temperatures, causes a coalescence of the par-

ticles of oxide into larger globules.

Control of Work put on Copper and Brass. f—C. Grard shows
that in copper, 90/10 brass and 67/33 brass, the microscopic structure

is very definitely related to the amount of cold work and subsequent

annealing undergone by the specimen, and that accordingly each kind
of structure is associated with definite mechanical properties. The
methods by which microscopical examination may be used to control

manufacturing operations are indicated.

Nickel-cobalt System.§— 11. Euer and K. Kaneko have studied this

system by thermal and magnetic methods, and describe the structure of

the alloys examined. The sections were etched with a mixture of 1 part

of a 10 p.c ferric chloride solution with 2 parts of alcohol. Each

* Zeitschr. wiss. Mikrosk., xxix. (1912) pp. 186-7.

t Proc. Int. Assoc. Testing Materials, ii. (1912) No. 11, 14 pp. (10 figs.).

X Proc. Int. Assoc. Testing Materials, ii. (1912) No. 11, 13 pp. (79 figs.).

§ Metallurgie, ix. (1912) pp. 419-22 (14 figs.).
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•alloy consisted of a single solid solution and had the usual polygonal
structure. Twinning was evident in the alloys rich in cobalt but was not
observed in the nickel-rich alloys. Nickel oxide is soluble in molten
nickel and the eutectic formed on solidification has a well defined
structure.

Lead-tin-antimony Alloys.*—W. Campbell discusses the equilibrium
of this ternary system, and gives a number of photomicrographs. In
many cases the observed structure is riot in full agreement with the
equilibrium diagram, owing to the failure of the alloy to attain
equilibrium during solidification and cooling.

Porous Metals.f—If an alloy, which consists of primary crystals

together with a eutectic, be heated just above the melting-point of the
eutectic, the liquid eutectic may be extracted by means of a centrifuge,

or by forcing another liquid in under pressure. The specimen thus
obtained possesses its original form, but consists of the primary crystals

with microscopic spaces between. H. I. Hannover describes the pro-

cess, giving details of the precautions necessary. Porous lead and
porous antimony may be obtained from lead-antimony alloys containing
excess of lead in one case, excess of antimony in the other case. Porous
lead finds an application as accumulator plates

; porous bearings may
receive a constant supply of lubricating oil through the pores.

Coalescence in Lead.J— Coalescence, the growth of certain crystals

by absorption of surrounding crystals, occurs in rolled lead at ordinary
temperatures. H. Baucke shows that this growth is accelerated during
immersion in a suitable electrolyte. Dilute etching reagents, such as

5 p.c. acetic acid, and 5 p.c. nitric acid in alcohol, have been found to

act in this manner on lead. The growth is rapid in lead foil, but less

evident in plates. Local coalescence in a specimen of lead has been
observed to be followed by rapid corrosion of the same region. It has
not been found possible to control the rate and degree of coalescence

caused by immersion in an electrolyte.

Growth of Crystals in the Annealing of Cold-worked Metals. §

By annealing cold-rolled sheets of tin, lead, zinc, aluminium, copper,

and iron at different temperatures, F. Eobin has shown that, though the

size of the resulting crystals depends upon the temperature and length
of time of annealing, the size of crystal is not directly proportional to

the temperature for a given duration of annealing. Experiments on
the same metals have shown that when locally deformed specimens are

annealed, the crystals in the most strongly deformed parts do not show
abnormal growth, but the distorted crystals at the edge of the region of

deformation grow enormously at the expense of the contiguous unde-
formed crystals.

* Metallurgie, ix. (1912) pp. 422-5 (15 figs.).

t Rev. Metallurgie, ix. (1912) pp. 641-6 (7 figs.).

i Int. Zeitschr. MetaUographie, ii. (1912) pp. 243-57 (15 figs.).

§ Comptes Rendus, civ. (1912) pp. 585-7, 716-8.
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Structure of Hypo-eutectoid Steel.*—H. M. Howe and X. G. Levy
describe experiments which indicate that, though the precipitation of

ferrite, in or below the transformation range, in hypo-eutectoid steel

cooling from a higher temperature, is rapid at any given temperature,

the coalescence of this ferrite into visible masses is slow if • 4 p.c. car-

bon, or more, is present. The masking of the early formed ferrite

network is due more to the slowness of coalescence which results in the

formation of masses of ferrite within the mesh, than to the balling-up

of the network itself.

Japanese Meteorite.

t

—M. Chikashige and T. Hiki describe the
structure of a meteorite observed to fall at Okano in 1904. Its compo-
sition was iron 94 • 85, nickel 4 • 44, cobalt ' 48 and phosphorus * 23 p.c.

A section deeply etched with 'nitric acid, showed Neumann lines. Crystals-

of rhabdite (phosphorus-nickel-iron), sometimes several millimetres in

length, were embedded in a ground mass of hexahedric nickel-iron.

The structure was completely changed by heating to a high temperature.

Eutectic Crystallization.^—R. Yogel discusses the various forms
of eutectic structure, and shows that the controlling factors in the

crystallization of eutectics are the same as in one-component systems,

viz. linear velocity of crystallization, spontaneous crystallization capacity,

and flow of heat. Two possible modes of formation of the familiar

banded structure are : 1. The successive cr}'stallization of alternate

layers of the two constituents, the lamellae formed being at right angles

to the direction of flow of heat. - 2. The simultaneous crystallization of

the two constituents in the form of rods, parallel to the direction of

flow of heat. Experimental investigation appears to indicate that

banded eutectic structures are, in fact, formed by the second of these

two possible modes of crystallization.

Standard Magnification for Photomicrographs.§—M. T. Lothrop
and C. R. Bulley point out the confusion caused by the great variety of

magnifications to be found in published photomicrographs. The authors

do not recommend any particular set of standard magnifications, but
suggest that such standards be drawn up by a competent committee.

National Physical Laboratory.
||—The etching of steel at high tem-

peratures by Baykoff's method, with gaseous reagents such as hydro-
chloric acid, was found to be satisfactory at temperatures above 1000° C,
but at lower temperatures the products of the reaction remained as a
film upon the polished surface, completely masking the structure. The
production of " heat reliefs " by heating steel in a vacuum is being tried

* Int. Zeitschr. Metallographie, iii. (1912) pp. 4-14 (14 figs.),

t Zeitschr. Anorg. Chem., Ixxvii. (1912) pp. 197-9 (8 figs.).

X Zeitsclir. Anorg. Chem., Ixxvi. (1912) pp. 425-36 (12 figs.).

§ Proc. Int. Assoc. Testing Materials, ii. (1912) No. 11, 4 pp.
II
Nat. Phys. Lab. Ann. Report, 1911.
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as an alternative method of developing the structure existing at high
temperatures. A steel containing 1 p.c. carbon appeared to be very
slightly decarburized by prolonged heating in a vacuum ; a very thin
decarburized skin was formed at temperatures below Acl, but not at tem-
peratures above that critical point. Probably at the higher temperatures
the carbide of iron on the surface, losing carbon by volatilization, is re-
placed by carbide diffusing from the deeper layers ; no such diffusion
takes place at low^er temperatures.
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MEETING

Held on the 18th Decembee, 1912, at 20 Hanover Square, W.,
Mr. p. E. Radley, Vice-President, in the Chair.

The Minutes of the Meeting of the 20th November, 1912, were
read and confirmed, and signed by the Chairman.

The List of Donations (exclusive of exchanges and reprints) re-

ceived since the last Meeting was read as follows, and the thanks of the

Society were voted to the donors :

—

From
C. E. Heath, The Beginner's Guide to the Microscope. (1912) The Publishers.

Proceedings and Transactions of the Liverpool Biological Society,! The Liverpool
xxvi. (1912) / Biol. Soc.

Mr. Barnard exhibited and described a small arc-lamp, made at his

suggestion by Messrs. Baker. Mr. Barnard said that small electric arc-

lamps are now used in various branches of microscopical work. They
are designed to take currents of from 4 to 5 amperes, and are used for

purposes such as dark-ground illumination or photomicrographic work,

where exceedingly short exposures are not essential. They have the

particular advantage that they approach more nearly than any other

to the ideal source of light, the source itself being very small in area and
of great intrinsic brilliance. The type that appears to have come into

general use is that in which the carbons are at right angles to one

another, the positive carbon being the horizontal one, the negative being

in a vertical position. The carbons are adjusted by means of a simple

hand-feed mechanism. Probably Messrs. Leitz were the first to in-

troduce a really practical lamp of this type, and their lamp is to-day a

very good example of a simple arrangement of this description.

The one described this evening was made by Messrs. Charles Baker,
of High Holborn, at his suggestion. So far as its mechanical details

are concerned, there is nothing very characteristic except that the body
part is open, and therefore the mechanism is not likely to get hot. The
carbons are fed by means of screws, which are geared so that the rate of

feed is adjusted to compensate for the unequal size and rate of consump-
tion of the carbons. The positive carbon is cored, and is preferably the

thinner one. In this connexion he ventured to suggest the opinion that
as a rule in such lamps this is the best method to adopt. The luminous
crater on the positive carbon should, in a right-angle carbon lamp,
occupy as nearly as possible the whole of the end of the carbon. It is

one of the features of these lamps that to ensure success they must have
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small carbons, otherwise the arc tends to form at the back and away
from the direction in which the sonrce of light is needed. Tlie par-

ticnlar feature of the lamp now described is, that there is an appliance

for observing the extent to which the carbons are l)eing consumed, so

determining- when the real necessity arises for adjusting the length

of the arc. The lamp is of the hand -feed pattern, but in the majority

of such lamps with which he was familar, there is no method of observing

the condition of the arc other than by looking at it through darkened
glass. In the one shown, a small pinhole cajnera is mounted in such a

position that the arc can be directly observed ; the image of the arc itself

and of the ends of the carbons is projected on to the little ground glass

screen at the end of the pinhole camera. It is therefore only necessary

to look at this at intervals, say every two minutes, and to adjust the arc

as required. In actual practice he has found this arrangement to work
very satisfactorily indeed, as one can observe the image from a distance of

two or three feet away. He might say that this attachment is not novel,

as some years ago he described the same method applied to another type

of arc lamp, but for some reason that he was unable to determine it was
not taken up very generally, possibly because the feeding mechanism of

the lamp itself left something to be desired.

These small arc lamps are now coming into such general use that he

ventured to think a method of directly observing the arc and for seeing

exactly when the necessity arises for its adjustment might not be without

service.

Mr. Shillington Scales said he thought Mr. Barnard had made a

useful addition to this small arc-lamp, which was, he thought, one of

the best small arc-lamps he knew. The great disadvantage of the usual

type of this lamp was, as Mr. Barnard had said, the ready flaring of

the carbons, and once they flared the lamp quickly went out, so that

the new arrangement would enable one to judge the condition of the

light, and should be a great success. The only criticism which occurred

to him to offer was that he thought though the hood over the arc was

necessary, the parallelizing lens with which it was fitted, being a simple

uncorrected double-convex lens, was unsuitable for use with modern
highly corrected photo-micrographic condensers, such as the Conrady

system, and should be discarded.

Mr. Barnard demonstrated that this difficulty had been foreseen,

and care taken to obviate it.

The thanks of the Society were accorded to Mr. Barnard for his

interesting exhibit.

Mr. Enock gave a lantern demonstration on " Insect Intelligence."

In his preliminary remarks Mr. Enock said that those who had studied

insect life for any length of time could not fail to have come across a

number of facts which really seemed to show that insects had intelli-

gence, and that of a high order. Lord Avebury had made remarks to

the effect that insects did possess, in a high degree, a sort of conscious

knowledge—certainly of their environment, especially in regard to

colour and markings. Whether this fact should be attributed to in-

telligence, instinct, or heredity must, however, be left to the individual

Feb. 19tK 191S I
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to decide. He was about to show that evening several examples of

what he considered insect intelligence to be. Mr. Enock then proceeded

to exhibit and describe a series of very beautiful lantern slides, illustrat-

ino- the practices and natural environment of spiders, caterpillars,

dragon-flies, wood-boring wasps, fairy-flies, etc. In studying the life-

history of any of these creatures he considered that their wonderful

methods of self-protect!on, their habits, and mode of life generally

could hardly be attributed to anything else than to insect intelligence.

A very "^hearty vote of thanks was proposed to Mr. Enock for his

interesting lecture, which was carried with acclamation.

The Chairman announced that Mr. Hill had consented to act as

Treasurer of the Society in the place of Mr. Baxter, who had had to

resign office on account of pressure of private work.

It was proposed by Mr. Blood, seconded by Mr. Curties, and carried

unanimously, that Mr. A. W. Sheppard should act as Auditor on behalf

of the Fellows.

It was proposed by Mr. Shillington Scales, seconded by Mr. Curties,

and carried unanimously, that Mr. Hill should act as Auditor on behalf

of the Council. ^
It was announced that the Rooms would be closed from Monday

December 23 to Monday, December 30.

The next Meeting—the Annual Meeting—would be held on January

15, 1913.

The next Meeting of the Biological Section would be held on

January 1, when Mr. Wilson would give a lecture on Desmids.

The Brass and Glass Section would hold its Meeting on January 22.

The Chairman announced that the Library could now be used on

Meeting nights between the hours of 7 and 8.

The following Instruments, Objects, etc., were exhibited :

—

Mr. J. E. Barnard :—Small Arc Lamp.

New rFellows :—The following were elected Ordinary Fellows of

the Society : Herbert F. Angus, Mrs. Adela M. King.



PROCEEDINGS OF THE SOCIETY. 115

MEETING

Held on the 15th of January, 1913, at 20 Hanover Square, AV.
;

H. G. Plimmer, Esq., F.R.S., etc.. President, in the Chair.

The Minutes of the Meeting of December 18, 1912, were read and
confirmed, and were signed by the President.

Messrs. Gardner and Wilson were appointed by the President as

Scrutineers of the Ballot for the election of Officers and Council for the
ensuing year.

The Annual Report of the Society for the year 1912 was then read

by Dr. Shillington Scales.

EEPORT OF THE COUNCIL FOR 1912.

FELLOWS.

Ordinary.—During the year 1912, 23 new Fellows have been
elected and 6 have been reinstated ; whilst 7 have died, 6 have resigned,

and 1 has been removed.
Honorary.—The Council regrets to announce the deaths of 7 Honor-

ary Fellows : Lord Lister, Jean B. Bornet, Arnold Dodel, F. Leydig,

C. A. J. A. Oudemans, Meld Treub, Edward Strassburger.

Two Honorary Fellows have been elected ; they are : Dr. Eugene
Penard and Professor Ernst Haeckel.

The number of Honorary Fellows is now 33.

The List of Fellows now contains the names of 421 Ordinary, 1

Corresponding, 33 Honorary, and SO Ex-officio Fellows, being a total

of 535, and an increase of 15 over the previous year.

FINANCE.

The amount received from Members' subscriptions is £33 less than

last year, but this does not affect the stal)ility of the Society's permanent
income, arising as it does from fewer subscriptions having been collected

and less having been paid in advance.

The amount received from admission fees is rather less than last

year.

The sales of the Journal have been better this year than in the

two preceding ones, and at the same time it has been found possible

to effect certain economies in connection with printing and publication

without in any way impairing the efficiency of the Journal.

The Council much regrets to record the resignation, as Hon.
Treasurer (due to pressure of other work), of Mr. Wynne Baxter, who
has served the Society for seven years, and wishes to express its sense of

the debt owed him for his self-sacriticing and responsible work.
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JOURNAL.

During the year, 10 valuable papers on important subjects have

been recorded iu the Transactions of the Society, and the Summaries
of Current Researches in Zoology, Botany, Microscopy and Metallography

have been continued on lines similar to those of former years, and
have maintained their previous high standard. The best thanks of the

Council are due to the Editorial Staff.

LIBRARY.

The Library has been maintained in good order, and a number of

useful and valuable works have been given.

INSTRUMENTS AND APPARATUS.

The instruments and apparatus in the Society's Collection continue

to be in excellent condition, and steps have been taken for their proper

display by procuring another large showcase.

During the past twelve months the following donations have been

received :

—

An Old Microscope. Presented by Mr. Ernest Keevil.

Lieberkiihn Microscope. Presented by Mr. Alpheus Smith.

Lenses, Apparatus and MSS., etc., of the late J. J. Lister. Pre-

sented by the Executors of the late Lord Lister.

Marble bust of J. J. Lister. Presented by the Executors of the

late Lord Lister.

Half a dozen Glass Troughs, for pond -life, etc. Presented by Mr.
Samuel Glover.

Slide of Navicida socialis. Presented by Mr. Chalkley Palmer.

Engraving of Benjamin Martin. Presented by Mr. Court.

MEETINGS.

During the year 1912 six Ordinary Meetings have been held—all

of which have been well attended—and one Conversazione, which was
held at King's College through the courtesy of the Principals, and was
very successful.

The Sectional Meetings have now fully justified their institution.

The Biological Section under the Secretaryship of Mr. Scourfield

held eight Meetings, with an average attendance of 17.

The Brass and Glass Section under the Secretaryship of Mr. Cheshire
held six Meetings, with an average attendance of 8.

Mr. Wynne Baxter (Hon. Treasurer) then read the Financial State-

ment for the year 1912. Mr. Baxter said he was very pleased to say he
was in a position to present a much more satisfactory report this year

than on any previous occasion. Whereas last year there was a balance

against the Society of 170/., this year there was a credit balance of SQL,
though it must be remembered that circumstances had rendered it neces-

sary to sell 220/. worth of capital. It was, however, satisfactory to note
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that for the first time in several years the expenses were less than the

receipts. This was mainly effected by the large reduction in the cost of

the Journal. There was every reason to hope that things would continue

to improve, and that each succeeding year would show a good balance

sheet.

The foregoing Financial Statement had been examined and compared
with the Society's vouchers, and the securities verified and all found to be

correct, and had been signed by the Auditors, Messrs. Hill and Sheppard.

Mr. Percy E. Radley proposed that the Eeport of the Council and the

Cash Statement should be adopted.

Mr. Taverner seconded the proposal, which was carried unanimously.

The President announced that the Scrutineers having handed in their

Report as to the result of the Ballot, the following Fellows proposed l)y the

Council had been duly elected as the Officers and Council of the Society

for the ensuing year :

—

President—Vxot G. Sims Woodhead, M.A. M.D. LL.D. F.R.S.E., etc.

Vice-Presidents—J. E. Barnard ; Henry Geo. Plimmer, F.R.S. F.L.S.

F.Z.S., etc. ; Percy E. Radley ; Charles F. Rousselet.

Treasurer—Cyril F. Hill.

Secretaries—:i. W. H. Eyre, M.D. F.R.S.E. ; F. Shillington Scales,

M.A. M.D. B.C. (Cantab.).

Ordinary Members of Council—Wynne E. Baxter, J.P. D.L. F.G.S.
;

Conrad Beck ; Frederic J. Cheshire : A. N, Disney, M.A. B.Sc. ;

Arthur Earland ; R. G. Hebb, M.A. M.D. F.R.C.P. : Edward Heron-
Allen, F.L.S. F.G.S. F.Z.S. ; John Hopkinson, F.L.S. F.G.S. F.Z.S. :

Max Poser ; Julius Rheinbers; ; David J. Scourfield, F.Z.S. ; E. J.

Spitta, L.R.C.P.(Lond.) M.R.C.S. (Eng.).

Librarian—Percy E. Radley.

Curator of Instruments, etc.—Charles F. Rousselet.

Curator of Slides—J. E. Barnard.

The President then gave his annual address, entitled " Bedellus im-

7?^orte/^.s•," - in which he dealt with the life-work of Anthony van Leeu-
wenhoek.

Mr. Michael said he had been asked to propose the usual resolution,

that of returning thanks to their President for his excellent address.

It was always particularly interesting when a gentleman like their

President, who was one of those in the forefront of his own special

l)rancli of study (to which they were treated in the Presidential Address
of last year), went back to what might be called the early days of

science, Ijecause it enabled one to grasp the progress which the sciences

had made during a considerable period ; one saw also, more than perhaps
one otherwise would, the difiiculties through which these early men of

science struggled. The extraordinary march of modern science con-
nected with a long list of names of scientific renown, seemed to diminish
somewhat in splendour when one realized the wonderful work accom-
plished by Leeuwenhoek, and one was lost in astonishment that with
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only such instruinents us he ]iossessed, and with the difficulty lie was in

of havinu" to manufacture tliose instruments himself, he should ever

have succeeded in making the wide range of accurate oi)servations he
did. It testified very strongly to the truth of the proverb, which had
sprung up amongst naturalists, that it was never safe to advance anything

as a novelty until the work of the past had been thoroughly searclie(l.

He asked the Meeting to return their best thanks to their President for

his very interesting address, and to beg his permission to print that

Address in the Journal.

Mr. Percy E. Radley seconded the proposal, which was carried ^^ith

acclamation by all present.

The President thanked Mr. Michael very cordially for his kind

words, and said he would feel much honoured to see his address published

in the Journal, where he hoped that Leeuwenhoek's portrait would also

find a place.

He would now like to thank all Fellows of the Microscopical Society

for their kindness to him during the two years in which he had held

office, and to take this opportunity, on the last evening of his Presidency,

of saying how glad he was that Professor Sims Woodhead,^under whose
wing he began his scientific work, was to be his successor.

In conclusion, he wished to thank not only the Fellows, but also those

Honorary Officers of the Society and the Council with whom he had been

associated during his years of office, without whose help he would never

have been able to carry through the work of President.

Mr. Grundy proposed that a hearty vote of thanks should be accorded

to the Honorary Officers of the Society. He would like to express his

great satisfaction that the C5uncil had fixed their Meetings at an earlier

hour, so that an opportunity was accorded to Fellows of making use of

the Library on Ordinary Meeting nights. He thought that this would

be an especial advantage to those Members who seldom visited the

Society except on these particular evenings. He also referred to the

effort being made to use the very valuable work of the Biological Section

of the Society for the benefit of the Ordinary Meetings, and wished the

project every success.

Mr. Sheppard said he had much pleasure in seconding the vote to

the Honorary Officers, which, having been put to the Meeting, was carried

unanimously.

Dr. Shilhngton Scales said that it fell to the lot of the Honorary

Secretary to return thanks on behalf of the Council for the vote just

passed. He could heartily endorse all that had been said in regard to

the retiring President, from whom the Council had always received so

much help and kindness. It was some consolation that in Professor

Sims Woodhead they had so good a successor, but Mr. Plimmer would be

very greatly missed. His interest in their Society had been unfailing,

and they had always turned to him in all their difficulties. It was with

much regret, too, they were losing their Treasurer, Mr. Wynne Baxter.

The Council would greatly miss him as Treasurer. It would, however,

he thought, be some consolation to him to know that he left the Society

in so good a financial condition as his Report had shown that evening,
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and thev knew that in Mr. Hill the Society would have a very business-

like successor.

As most were aware, the serious illness of Dr. Hebb was causing

them much concern. Dr. Hebb had recently undergone nuich domestic

trouble from the loss of one near and dear to him, and he was sure

that the sympathy of all would be accorded to him in his sorrow.

Within the past year endeavours had been made to reorganize the

finances of the Society ; and the expenditure had been taken in hand
without cutting it down unduly, or to the disadvantage of the best

interests of the Society.

At the beginning of the Session a Conversazione was held, the main
idea of which was to try and get the Fellows of the Society to take a

more individual interest in its doings. The response made, however,

was rather less than had been hoped. If he might express an opinion

on this subject, he would like to say that he thought the present

Meetings w^ere not sufficiently interesting. The Council were glad of

any criticisms and still more of suggestions, but he would also urge on
Fellows, not brought into touch with the work of the Council, that their

difficulties were much greater than was realized. It was no easy matter

to bring forward papers and work of a type wliich would maintain the

reputation of the Society and be interesting too. While it was easy to

criticize, what was really wanted was help. It w^as of no use members
of the Council endeavouring to promote the social side of the Society

unless Fellows would assist and would come forward with material

which would uphold the interest of the Meetings. Might he urge upon
the individual Fellows of the Society who kept modestly in the back-

ground that they should, as far as lay in their power, assist the Council

in regard to the Meetings.

Mr. Offord proposed that the best thanks of the Society should be
accorded to the Auditors and Scrutineers of the Ballot. He was
delighted to hear that the balance was on the right side, and that during

the year the Society had more than paid its way.

Mr. Ogilvy seconded the vote, which having been put to the Meeting
was carried unanimously.

The President announced that the next Ordinary Meeting would
take place on Wednesday, February 19th.

The next Meeting of the Biological Section would be held at King's
College at 7.30, on Wednesday, the 20th inst., when Professor Hewlett
had kindly consented to lend the new Laboratories for the purpose.
Fellows desiring further information should communicate with Mr.
Scourfield, the Honorary Secretary of the Section.

New Fellows :—The following were elected Ordinary Fellows of the
Society :~Professor William MaddockBaylis, D.Sc, F.R.S., and Nesbitt
Burns, B.A., M.B., B.Ch.
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—

Tlie President's Address :
" Bedelhts immortalis.'*

By H. G. Plimmer, F.E.S., etc.

{Bead January 15, 1913.)

Plate V.

The object of such occasions as the present seems to be that we
can slow down our express train of papers, abstracts, etc. for a

few moments, and stop at some wayside place, if possible, for

refreshment, or to do this and change drivers, as in the present

pause.

If at our last stop I did nothing but talk of myself and my
work—always a pleasant thing to do—I am going to try to atone for

it to-night by talking to you of somebody else : somebody who
lived long ago, long before our express train was started, or even

thought of.

I propose to take as my subject the life-work of a man to whom
microscopists especially owe an earnest reverence; but one of

whom no picture nor written word is to be found in our Journal

—

to our shame be it said, for he was the first of us—I speak of

Antonj van Leeuwenhoek. So I have gone back a long way for

my hero, and Microscopes have changed since he lived, so that he

would not know them any more ; and there have been many
great microscopists between his days and ours, when every part of

the body of anything, every single organism almost, glories in its

special expounder : when, as Carlyle said, '' Every cellular, vascular,

muscular tissue glories in its Laurences, Majendies, Bichats." But
Leeuwenhoek is still visible above all these, so that I hope to be

able to justify this sacrifice of living time to the recollection of the
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<lead. He did not confine himself to any special cell or cells ; his

aim was what was called in his time Natural Knowledge, and he

made no deductions from abstract considerations which he knew
would be fruitless. Leeuwenhoek's mind was creative in the

highest degree, and his energy of enquiry was of lifelong endur-

ance. He had that most valuable power of estimating what was
worth doing and what could be done ; and this probably depended
iipon his training in his early years, of which years it is a pity

that we know so little. We know that he was not over-taught or

over-strained, and that in his years of work, he worked with use-

fulness and duty in front of him rather than notoriety. The facts

he collected all constituted answers to questions, they were not

merely something new ; and in collecting facts he always followed

principles in his collecting, and thereupon vivid suggestions arose

in him which he pursued ardently ; hence the living interest there

is still in his work. And there is no guessing in his work ; his

language expresses only the ascertained truth of his knowledge
;

and it would be a good deal better for our Science to-day, if our

language always did the same. There would be far less rubbish to

sweep away at the beginning of one's work on any subject. What
is called " original research " is so fascinating that papers are

shovelled into Societies and Journals nowadays in such enormous
undigested heaps, that one's spirit of enquiry is choked, and instead

of clarity there is nothing but confusion. His instruments were
poor indeed from our modern point of view, but he is not the best

soldier who carries the largest weapons, rather he who can wield

his weapon best ; so that the person who possesses the greatest

amount of " brass and glass " is not necessarily the best micro-

scopist. It is better to be like Leeuwenhoek, who used the Micro-

scope rather to educate and quicken his eye than to replace it.

Think how many of us, or rather, how many there are, who use

their Microscopes badly, unscientifically ! But Leeuwenlioek's own
made instrument, poor as it was, gave him a chance, which he
used to the uttermost, of discovering new worlds of life, of solving

certain problems of structure, and with these, also, certain problems
of function.

Leeuwenhoek was born at Delft, on the 24th of October, 1632,
of probably not very poor parents, belonging to a good Delft family.

His grand- and great-grandfathers were brewers, and his grand-
' mother the daughter of one ; his motlier was the daughter of Jacob
van den Burgh, who was a member of the Town Council and later

Sheriff. He was one of four children, having had three sisters.

He was sent to school, first to Warmond and then to Benthuizeu,
a straggling village, under the care of an uncle who had an ap-
pointment there. He could not have had a very good education,
as he knew no Latin, which was at that time in common use
amongst educated people ; and as he had worlds to conquer, he
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would probably have agreed with Heine, that the Romans would
never have found time to conquer the world if they had been

obliged first to learn Latin ; but he is said to have learnt mathe-
matics. His father died ; and at sixteen years of age, he was sent

to a linendraper's at Amsterdam to learn the business. He must
have done fairly well there, as he rose to be eventually cashier and
accountant ; but it did not please him, or his other aspirations

became uppermost in his mind, for he quitted the draper's shop

and returned to Delft. He married, himself quite young—only

twenty-two years old—a young woman named Barbe de Mey, by
whom he had five children, only one of wliom—a girl—survived

him, and buried him. His wife died, and he quickly remarried,

but had no children by his second wife. He was unemployed for

some time, but was probably making Microscopes and observations,

and laying a foundation for his future work. Then he was offered

the post of Chamberlain of the Sheriff of the town of Delft, which

he accepted and held for thirty-nine years. This poor office, worth

£26 a year, and generally given to old servants who wanted to

retii^e from active service, left him almost all his time free, which

explains his extraordinary activity during the whole period of his

scientific career. They, the Aldermen of Delft, knew nothing of

this man to whom posterity has given so great a place in Science

:

who, by means of his ingenuity and penetrating spirit, enlarged

enormously the field of investigation, and whose work was the

starting point of a crowd of studies of enormous importance for

the advancement of Science. In the irony of circumstance he

had a position usually given to old servants, that of a beadle, but

he was, as Sir B. W. Richardson christened him, an immortal

beadle ! His own Government naturally never dreamt of making
for him a place worthy of his merit.

Now, with regard to his instruments. He constructed his

Microscope, lenses and all, entirely with his own hands, and he had

the perpetual desire to make ever and ever better ones than he

had, so that he died possessing a very large number. He some-

times gave one away, but he never sold one. They were all con-

structed upon the same general model, but some were better than

others ; and it has been said that he never showed anybody his

best Microscopes. This idea has been founded on a remark of his

in one of his communications, where he speaks of observations

made with a Microscope, which he kept for his personal use :
he

also says he placed certain Microscopes at the disposal of his

visitors'^ but that he had many better, wliich he kept absolutely for

his own studies, and " which no man living had looked through,

setting aside himself." The Royal Society asked with extreme

insistence to be made acquainted with the nature of these iustru-

ment, but he always replied evasively, or not at all. When he got

old, Leibnitz urged him to teach some young men the art of grind-
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ing and polishing lenses according to his method, but he refused

with much energy, saying that he did not think that many young
men would go through the necessary hard work in order to acquire

the proper skill. At his death nothing was found which threw
any light upon his method of work, upon the grinding of his lenses,

or upon his choice of material. AVhatever his methods were, he
found them out for himself, as there is no record of his having had
any nuister. The compound Microscope had been invented by the

Janssens before Leeuwenhoek began his work, but he always used
the simple jVIicroscope, which was probably preferable to the com-
pound Microscopes then in use.

It is interesting in this connexion to remember that Charles
Darwin took no compound Microscope, but only a simple one with
him on his ' Beagle ' voyage ; he had a great liking for the simple
^licroscope and some little distrust, even, of the compound. Leeu-
wcnhoek's Microscopes were indeed " the most simple possible,"

as Baker says in his description of them. Martin Foulkes, in his

account of the twenty-six Microscopes left by T.eenwenhoek to the
Royal Society, from whose possession they and the " snuill Indian
cabinet " they were sent in have disappeared, says :

'' They are all

single jVIicroscopes, consisting each of a very small double convex
glass, let into a socket between two silver plates, riveted together

and pierced with a small hole." He apparently knew the value of

a small diaphragm before a single lens, the reason and use of

which is so ably explained by Sir Ahnroth Wright in the section

o( his book dealing with the simple Microscope. Before the lens

was a movable pin on which to place or stick the object ; this

could be moved vertically and horizontally by screws, in order to

adjust the object to the line of vision ; and there was another screw
for focal adjustment. Baker also examined these twenty-six

^licroscopes in 1740, seventeen years after IToulkes, and described

them in much the same words. He says: "These Microscopes
are plain and simple in their contrivance—all the parts are silver,

fashioned by ]\I. Leeuwenhoek's own hand, and the glasses, which
are excellent, were all ground and set by himself."

As regards magnifying power, of these twenty-six Microscopes
one magnified 160 diameters, one 133, one 114, three 100, three
S9, eight 80, two 72, three 06, two 57, one 53, and one 40 : how
measured is not recorded.

Foulkes savs :
" The i]flasses are all exceedinolv clear, and show

the obiect verv brioht and distinct . . . beino all irround olasses,

none of them are so small, and consequently magnify to so great

a degree, as some of those drops, frequently used in other Micro-
scopes "

; but he says they were very much more distinct. In one
of his letters Leeuwenhoek says he had had many very small glasses
by him tor forty years, but he had made very little use of them,
as he found that the " most considerable discoveries were to be
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laade with such ;,'la.sse.s as, ma;^^riifyirj;^ but moderately, exhibited
the object witli tlie most perfect brightness and distinction." We
had to re-learn this, and get rid of y^ inch, and even higher
power, oljjectives not so many years ago ! But it was not only
the glasses, it was his "great judgment and experience in the
manner of using them," as Foulkes says, which enabled him U) see

so much that had never been seen before or so well. Foulkes also

pays a tribute to his extraordinary skill in the preparation of his

objects, and was aware of " a very sensible difference " in the
clearness of an object when prepared Ijy himself instead of by
Leeuwenhoek.

With this simple instrument Leeuwenhoek discoNered a new
world, new worlds for us : he saw for the first time Infusoria,

Rotifers, a Foraminifer, and Bacteria ; he laid the foundations of

what we call histology and embryology ; and he saw and described

much besides. Now it is the seeing a thing for the first tim<) that

is difficult : to see something that does not yet Ijear a name ; for

as people are usually constituted it is the name that first makes a

thing visible to them : that which has once been seen is quite

easy to see again, but the recognition of that which is not known
needs the possession and use of rare and liigh qualities. Xot
only the art of observation, but the genius of insight, the eye that

lets nothing pass unnoticed, are necessary. The great men are

those who discover things ; not those w^ho pile up fact-heaps with-

out object, but those who create principles of knowledge which
enable us to compass better the world we are in, and so raise

higher the pitch of human power. Bacon taught us to add to

the substance of knowledge h>y closer observation, in the spirit of

inductive enquiry, and he never thought of a limit to the possi-

bilities of Science. Leeuwenhoek was of the same build, and he

achieved the impossible where the smaller minds of his time were

so sure of its impossibility, that they sat down }>efore difficulties

which he conquered. He often uses the word Xature in its

beautiful sense, that of the spirit of things that grow, and he saw
the difl'erence between these and the things that are made.

Epictetus said that the men who threw light on things were of

two sorts: those who carried a torch, and those who carried a lantern.

The former are obvious, and noisy, leaders of parties and such like,

and most of them are extinfmished with their torches, or some-

times, tragically, their torch goes out before they do : the lantern-

bearers keep their lanterns better alight, and they often keep

aglow for those who come after. Leeuwenhoek was a representa-

tive lantern-bearer ; he carried his lantern a long while, ninety-one

years, and it has not yet gone out. The two greatest Societies of

the world— the Royal Society and the French Academy—confeired

their honours on him, and some of the greatest rulers of Europe
paused at Delft to see some of his work. These honours and the
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appreciation of the most distinguished men of his time, were a

great encouragement to him durin^r the most active period of his

career, and a source of lively satisfaction to him during his old age.

He appears to have been sceptical of the medicine of his time, and
there is a sly humour in his remarks at the end of his work on
digestion, where he says :

" Some will think that I am going out

of my province, but these considerations weigh very little with me,
forasmuch as every judicious person knows that physicians them-
selves in many things proceed merely by guess, and therefore I

assume to myself the liberty of offering my suggestions on the

subject." This is a sly hit, no doubt, at someone's Theories, this

word usually being only a euphemism for guesses. But he
was learned in Physic, in Natural Knowledge, and he was a

remarkable anatomist, as can be seen from his description of

structures. Curiously, for the time, he did not study alchemy,
that insatiable demand on the Unknown : this is the more remark-
al)le as the only two contemporary scientists who can be said to

be greater than Leeuwenhoek, could not leave it alone. I refer to

Leibnitz, and, more strangely, to Newton.
" To know " is the first condition of the commerce of mankind

with the things that are ; it is the starting point of the study of

the universe. Science, wliich is the summation of " to know," alone

can supply the foundation of reality necessary to life. If, like

Leibnitz—a friend of Leeuwenhoek's—we conceive the individual

to be a mirror in which the universe is reflected, it is by Science

that the individual will be able to reflect a larger or smaller
portion of what actually is. There is something unlawful in the

bold act of a man who endeavours to penetrate the mystery of

things, and this seems to be part of the charm of research

—

apparently dating from that day in the Garden of Eden when Eve
tried the apple and persuaded poor Adam to do the like. So
Science was the first sin ; and the ancients looked upon all

acquisition of knowledge as a robbery, as an act of defiance

:

witness the fable of Prometheus, and the representation of the

conquests of civilization as an illicit rape upon a jealous divinity,

who wished to keep them to himself
;

yet our hero, and a still

greater contemporary—one of the very greatest thinkers the world
has ever produced, the excommunicated Jew Benedict de Spinoza

—

were the gentlest, purest, least selfish and least self-advertising

men known to Science or to any other branch of endeavour. But,
nevertheless, he was insatiate : and we can fancy how, with his

rage for enquiry, he would press everyone into his service, from
Captain Isaac van Krimpen, who brought him the eye of a whale,
to the glassblower who came to the fair at Delft ; from the men who
unloaded the ships from the Indies there, down to the little maid-
servant who caught his fleas for him, taking care not to damage
them, and put them into a glass tube he had given her.
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Until he was forty years old his name was hardly known to

those outside the circle of his friends : and then an event happened
which stimulated him to work, more than any other event in his

life. His friend, Eegnier de Graaf—he of the Graafian follicle

—

sent, in 1G73, a notice to the Eoyal Society with this title :
" 8|)eci-

mens of observations made by means of a microscope invented by
A. van Leeuwenhoek in Holland." The notice ends thus: ''So

far this observer : who doubtless will proceed in making and im-
parting more Observations, the better to evince the goodness of

these his glasses." It was accepted, and he wrote :
*' I was not a

little pleased that my observations about water had not displeased

your learned Philosophers." Papers were sent in constantly from
this time, and in February 1680 the Fellowship of the Eoyal
Society was conferred upon him, his proposer being Dr. Croone,

who founded the Croonian Lectures ; and this honour he valued

more than anything that happened to him during his whole life.

He never came to London to be admitted formally into the Society,

but they sent his diploma out to him under quite special con-

ditions ; it was sent in a silver box, with the arms of the Society

graven thereon, in pursuance of a specially passed resolution.

Leeuwenhoek, in acknowledging the diploma, assured the Eoyal

Society that he would apply himself to serve them for the rest of

his life; and he kept his promise, for he sent them, between 1673

and 1722, over 200 letters upon his work, and there are over 130

papers by him printed in the Philosophical Transactions : many of

these are on various subjects, as the following titles will indicate :

" On the edge of razors and on the different tastes of waters "
;

** Teeth, young oysters, eggs of snails, roots of vegetables." He
was like Pliny, in that most of his communications took the form

of letters. In 1697 he was elected a Corresponding Member of

the Academie des Sciences of Paris, to which body he made 26

communications. The Eoyal Society ah\ays wanted to obtain

more precise information about the instruments he used, and they

were also, without doubt, curious to know more of this indefatig-

able and strange observer's personality. A circumstance favoured

their doing so. One Thomas Molyneux, a zoologist, who studied

at Leyden, was going to Holland, and he was asked to go and see

Leeuwenhoek. He did so, in February, 1685, and was not

altogether charmed. He wrote as follows :
" I found him a very

civil complaisant man, and doubtless of great natural abilities
;

but, contrary to my expectations, quite a stranger to letters,

master neither of Latin, French, or English, or any other of the

modern tongues besides his own, which is a great hinderance to

him in his reasonings upon his observations ; for being ignorant of

all other men's thoughts, he is wholly trusting to his own, which I

observe, now and then lead him into extravagancies, and suggest

very odd accounts of things, nay, sometimes such, as are wholly
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irreconcileable with all truth." Wise youth ! " You see," adds
Molyneux, " how freely I give you my thoughts of him, because
you desired it." Evidently he was not to be browbeaten by the

young and scholarly zoologist, who was doubtless disenchanted at

finding a man, to his idea, so illiterate, capable of having made
such great discoveries, and not apprehending that Leeuwenhoek's
gifts could not be acquired by any amount of scholarship. I

can imagine Leeuwenhoek being amused at the supercilious

scholar's disgust because Nature had not spoken to him in Latin,

and can fancy him thinking, with a twinkle in his eye, of Bacchus's
answer to Ariadne at Naxos, when she said, " Oh ! divine Bacchus,
why dost thou pull mine ears ? " and he replied, " I find a sort of

humour in thine ears, Ariadne, why are they not longer ? " He
was also visited by several royal personages, probably by our
Charles II., who founded the Koyal Society, and by Frederick I.

of Prussia, and certainly by Queen Mary—of William and Mary

—

to whom he gave two of his Microscopes, and by Peter the Great
of Eussia. Peter, when passing through Delft, in 1698, caused
Leeuwenhoek to be sent for in order that he might show him some
of his work. It is recorded that Leeuwenhoek showed him the

circulation of the blood in an eel's tail, and that Sacred Majesty
stayed with him for two hours, and gave him his hand on departing

as a sign of signal favour. It would be interesting to know Peter's

thoughts at such a sight ! To his fellow citizens he must have been
a mystery : and who of those worthy Councillors dreamt that the
man who was deputed to " open and shut the door of the council

chamber, and to show honour and respect to the councillors of Delft

"

—so ran the terms of his appointment—would be immortal, and
their names, even, known to none. He is the one Immortal Beadle !

How did he look to those who saw him, this Immortal
Beadle ? There are several portraits of him, and the one I have
chosen is that by Verkolje, painted in 1695. It shows that he was
probably of mixed blood, tor his face is of the mixed Semitic-

Teutonic racial type. Thoughtful and strong, with perhaps a taste

for good things
;
you will note the thick bull-neck, with the loose

necktie, just as Isaac Newton wore it.

A later portrait is that on the medal given, in 1875, on the

200th anniversary of his discovery of the Infusoria to Ehrenberg :

this is taken from a later portrait and shows him older, as if some
teeth had fallen out, but still with tlie same general characteristics.

Underneath his name is the briefest possible statement of what he
was : The discoverer of Microscopic beings : that is of a whole new
world of beings which had hitherto been invisible to the eye of

man. We can hardly at this time appreciate the effect of this

revelation of the existence of a whole world of life, hitherto
absolutely unknown, or of the opening up of so many biological

vistas.
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Although this microscopic work had an immense influence on
Science, many then doubted it, and at the end of the seventeenth

century everything discoverable seemed to have been observed
;

and at the earlier part of the eighteenth century investigators be-

came rarer and rarer, and the movement paused. After Hewson's
great work on the blood, a time came when the use of the Microscope

was almost lost. At the begining of last century, for instance, savants

said you could see what you wished to with the Microscope, and
the existence of blood-corpuscles was denied even by a Professor

of the Faculty of ]\Iedicine in Paris, who did not hesitate to say

that it was impossible to appreciate the volume or form of these

corpuscles by the Microscope. About 1820 things began to mend.
Microscopes began to improve : they became necessary for the

advance of knowledge, and Science began a new phase. Now the

Microscope is established permanently ; and our Society has had
a large share in the work of its due establishment ; and you know
even in the last few decades what the Microscope, used on

Leeuwenhoek's principles, has done, and how many dark places,

where ignorance formerly fungated, it has lighted up. It also has

founded a Society, where its lamp is kept burning, and in which
it is duly cherished, and where it is prevented from getting too

fat or too long, and where its screws and internals are kept of

proper sizes and shapes.

And now, to his works. His communications were sent in to

the Ptoyal Society just as he happened to have thought about

them, and if you took them in his order, all would seem to be

confusion ; and so varied are the subjects, and so many, that it

would be very difficult to classify them. He did not possess

the least method ; but his writing upon an actual subject had

considerable precision, and always unveiled a new horizon. The
motives which determined each separate observation, and the

manner in which it was undertaken, show a very rare perspicacity.

Ptoughly, his work can be classified into : 1 . Work on " animal-

culse " in general, whether plant or animal, i.e. Bacteria, Yeasts,

Moulds, Infusoria, Eotifers, etc. 2. Work on animals in general,

from fleas to whales. 3. Work on plants, from bark to timber,

from cjalls to corn in granaries. 4. Work on structure of organs

and cells, from spermatozoa to the fur on the tongue, o. Work
on subjects not possibly classifiable under any of the above

headings, from the moxa used for gout to gunpowder, and the

edges of razors. You can understand what an enormous area his

work covered : indeed, he may be said to have been like Solomon,

for " he spake of trees, from the cedar tree that is in Lebanon, even

unto the hyssop that springeth out of the wall : he spake also of

beasts and of fowl, and of creeping things, and of fishes."

I will just mention a few scraps of his work more closely : in

the first instance, that on blood. Harvey had already discovered
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the circulation of the blood, but it was left to Leeuwenhoek to-

complete the discovery of the circulation, and he was the first to-

demonstrate it ante ocidos. Malpighi had, as well as Harvey,
suspected the existence of capillaries and of the circulation through
them, and Leeuwenhoek saw those capillaries and saw the blood
circulating through them, and demonstrated them and it to others ;,

and this was quite independent of Malpighi's work. This watch-
ing the circulating blood was a thing he never tired of, and his

method of compassing it was very ingenious. What Harvey had
inferred, Leeuwenhoek, with his simple instrument, made visilale in

1686, and his paper on "The true circulation of the blood," pub-
lished in 1688, is still delightful and useful reading. He first

tried the comb of a cock, then the ear of a rabbit, then a bat's

wing
; but these were not satisfactory. Then he tried a tadpole's

tail, and he saw what he wanted. He says: "A sight presented
itself more delightful than any that my eyes had ever beheld ; for

here I discovered more than fifty circulations of the blood in differ-

ent places, while the animal lay quiet in the water, and I could
bring it before the Microscope to my wish. For I saw, not only
that the blood in many places was conveyed through exceedingly
minute vessels, from the middle of the tail towards the edges, but
that each of these vessels had a curve, a turning, and carried the
blood back towards the middle of the tail, in order to be again

conveyed to the heart. Thereby it plainly appeared to me that the

.

blood-vessels I now saw in this animal, and which bear the name
of arteries and veins, are, in fact, one and the same : that is to say,

that they are properly termed arteries so long as they convey the

blood to the farthest extremities of its vessels, and veins when they
bring it back towards the heart. . . . And thus it appears, that

an artery and a vein are one and the same vessel prolonged or

extended." He noticed that in the capillaries only one globule

—

as he calls the corpuscles—could pass at a time, and he also

noticed the compression it undergoes in the journey. He then
saw it in the tail of a little fish he caught accidentally with Ijis

tadpoles, and eventually in the tails of small eels, which were his

animals of choice afterwards, as they appeared to show it better

than any. He recognized that the minuteness of the capillaries

was necessary to ensure the equal and universal nutrition of the
body, and he noticed the change of colour in their blood, and said

it was due to the less bulk ; and he said that the fluid parts of the
blood permeated the thin capillary walls in order to supply nutri-

ment to the tissues. He also elucidated the effect of arrest of cir-

culation in a vessel w^ith a perspicuity which was astounding, and
he saw the actual formation of a minute new vessel below an
obstructed part. He recognized the part* the heart played in the
circulation

; he says :
*' I never looked upon the Heart as the maker

of the Blood, but only as an Engine that caused the Blood to cir-
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culate, driving it forcibly in to the Arteries, and by its openin<^,

giving way for the Blood to come in again out of the Veins."

Malpiglii had seen the blood-corpuscles, and had mistaken them
for fat-cells, and the general idea seems to be that Leeuwenlioek
discovered the corpuscles of the blood, but this is really not so

;

they had lieen discovered before his time, and he does not speak
of it as his own ; but he was the first to descril)e them accurately

and differentially. He described the differences between Mam-
malian and other corpuscles. He describes the globules of oxen,

sheep and rabbits as being of the same kind as those of man, and
discovered that the corpuscles of birds, fishes, and the frog were
oval and nucleated. He discovered that the colour of blood was
due to an accumulation of the corpuscles ; he says :

" the matter

causing the redness of our blood was constituted of globules" ; and
he thought that they must be at least six deep for the blood to appear

red. He said the corpuscles were " flexible and pliant," in order

that they may get through the capillaries, and he knew that they

were heavier than the serum, and that fibrin consisted of " particles

of filaments."' He makes the first mention of leucocytes, as those
" red globules which, when they are single stuck within to the

sides of the glass pipes, and appeared white and colourless." These

glass pipes were the first pipettes, and they were the same as we
use now ; he sent some of them to the Eoval Societv for their

inspection ; and his paper describing their manufacture and use,

has only lately been completed by Sir Almroth Wright, whose
glorification of the pipette and its modern addition—the teat—is

well known.
He judged very well the relative size of the corpuscles ; very

small in Mammals, bigger in Birds, bigger again in Batrachians and

cartilaginous Fishes, those corpuscles becoming larger in proportion

to the simplification of the organism.

The blood-corpuscles lead me to mention his attempts to be

meticulously accurate about measurements. He is full of images

;

he had a predilection for the millet-seed and, later on, blood-

corpuscles as standards—the latter, no doubt, recalling to him

some of his most interesting work. His real standard was a grain

of sand, of the size that 30 would exactly go into an inch ; that is,

his grain of sand, which occurs in every paper, is g^ith inch. He
had a craze for computations, and, as be says about his Microscopic

measurements, he " used a certain number for an uncertain." He
was probably as near the mark in doing so, as many are now-a-days

who constantly speak m measurements we can form no conception

of ; certainly as near the mark as those who measure very con-

tractile organisms such as trypanosomes by thousands, and deduce

facts therefrom ! He saw bacteria for the first time in the material

taken from between the teeth, and he describes and figures bacteria,

cocci, and leptothrix. After finding them in his own mouth,
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though, as he says, " my teeth are kept usually very clean," he
tried other people's mouths, from that of a baby one year old to

that of an ''old man and a good fellow," who was not very parti-

cular, and he found them in all ; in the latter, the material " seemed
alive." He notes they were not killed " by the parties continual

drinking brandy, wine and tobacco," although he could kill them
with wine-vinegar outside the body. He could not see them in

ordinary saliva ; but he describes similar organisms, and especially

leptofchrix, in the fur from the tongue, in which he also found
epithelial scales.

He first saw and described the yeast organism in 1675, and
he also describes some common moulds, and their method of

growth which he watched, and he describes the growth of spores.

He says :
" this knob " at the end of one of the branches " indeed

consists of nothing else than of many small roundish knobs,

which being multiplied, the big knob begins to burst asunder."

He also discovered Eotifers, and showed " how wonderfully
nature has provided for the preservation of their species," both
by their tolerance of the drying up of the water they live in, and
by their casing preventing the evaporation of their body fluids.

He saw the first Foraminifer in the stomach of a shrimp, and
completed this branch of his life-work by the discovery of the

Infusoria. He found them first of all in rain-water— four sorts

are described in his first paper on the subject—but when he
collected it with care and examined it at once, none were found.

He also found them in his well-water, and very few in the canal-

water of his native town (Delft is even now famous for its extra-

ordinarily clean canals). He found them in sea-water and in large

numbers in an infusion of pepper in water. He found none in

snow-water kept in a perfectly clean bottle for three years, but
on putting pepper into this, they developed in large numbers in

ten days, and he found that cold arrested their growth. All these

circumstances went to show that none of these organisms were
produced by spontaneous generation.

He knew how water became infected with these organisms,

for he says :
" We can now easily conceive that in all rain-water

which is collected from gutters in cisterns, and in all waters

exposed to the air, animacules can be found ; for they may be
carried thither by the particles of dust blown about by the winds."

His work on Spermatozoa was very remarkable, and he was a

very strong opponent of the theory of spontaneous generation.

Although he did not discover Spermatozoa (they had been seen by
Hamm a few months earlier, though not described) he was the
first to see and describe them with any accuracy, and in many
animals, such as the dog, hare, fish, birds, and insects. He thought
they were a kind of homunculi, for he says :

" I take them to be
made of as differing parts as all other animal bodies." In a hare
he found them moving four days after death, and he knew they
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could not be found when the testes were not active. It is curious

that so keen an observer as Erasmus Darwin couki say of tlieni in

1794, ''perhaps they may be the creatures of stagnation or putri-

dity, or perhaps no creatures at all." But Leeuwenhoek stuck to

his views of their function, and to his opposition to the theory of

spontaneous generation, which had to wait almost until our time
before it was finally crushed by Tyndall and Pasteur. He fought
steadily against the view that living things are " bred from corrup-

tion," and showed that weevils (supposed to be bred from wheat as

well as in it) are grubs hatched from eggs deposited by insects : and
also that the sea mu?sel was not generated from sand and mud,
as Aristotle thought, but from spawn ; and he maintained that

the same was true of the fresh-water mussel, in whose ova he
described the rotation of the embryo, which is generally supposed
to have been discovered much later. He showed that eels were
not produced from dew, as was then supposed by " respectable and
learned men," as he calls the wise ones of his time ; and he sus-

tained generally the Harveian idea that all animals proceed from
ova, and he thus founded embryology. He says :

" And many
with good reason judge that Nature keeps the same method in in-

visible creatures, that it does in all the sizes of visible, and that

even the least as well as the greatest, is made of seed, and that

one of the least creatures, as a horse-fly, can be no more made out

of corruption, than one of the greatest, as a horse."

He glorified even the common flea—so carefully collected for

him by his little maidservant—and made the first exact observa-

tions upon this enemy of man. He described its structure and
traced out the whole history of the metamorphoses of " this minute
and despised creature," which some asserted to have been produced
from sand, dust, dung of pigeons, or urine ; and he showed that it

was " endowed with as great perfection in its kind as any large

animal." He also found that its pupa was attacked by a mite, the

knowledge of which fact gave rise later to the well-known lines

of Swift :

—

" So, naturalists observe, a flea

Has smaller fleas that on him prey
;

And these have smaller still to bite 'em,

And so proceed ad infinitum.'"

His work on the eye deserves more than a mere mention. He
gave us the first true account of the structure of the optic nerve,

and showed that it was composed of filaments of nerve and " trans-

parent winding streaks " of connective tissue, and that it had no

tube down its centre, through which the light could get to the

brain, as was thought.

He described the lens as being made of " orbicular scaly

parts," and figured it with accuracy sufficient for use to-day. He
says he kept some lens specimens to show, "although I have

already found more than once, that some have made their particular
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advantage by it." Some of us have doubtless had a similar ex-

perience with specimens. He described the cornea accurately, and
found that its epithelium could be detached by immersion in hot

water ; the function of the eyelids he also explained.

I can but just touch on a few of the many other things he

worked at. He was the first to describe the fibrillated structure of

muscle, and he described and figured the striation, which he called
" circular rimples," and the sarcolemma. He noticed the blighting

of young shoots in plants, and then discovered the Aphidye, and

observed the young in the bodies of their parents. He described

the circulation of the sap in plants, and found crystals therein.

He saw the fat globules in milk. He knew the skin consisted of

scales of cells, which had dried, which he said had grown up from

beneath and were worn off above. He noted that many of the

scales were " quinquelateral," and the scales from inside of mouth
were larger and thinner and in not so many layers. He described

liver-cells of the sheep, and of a " fat plethorick cow." He recog-

nized the fibres in brain and spinal cord, and noticed the extreme

thinness of their small blood vessels.

He described the structure of teeth and figured it, and got

nearly as far as Havers in his account of the structure of bone.

He described the organisms found in his own and frogs' faeces.

He discovered that cochineal was an insect, not a plant as supposed,

and he first saw the tracheae in insects. Ciliar}^ motion on the

edge of the beard of an oyster ; the structure of oyster shells
;

shapes of many crystals, including those of theine and piperine

which he discovered in tea and pepper; the so-called vinegar-eels,'

nematode worms in intestine of frog, intestinal villi, gouty deposits,

and liver flukes—are a few only of the many other things he first

saw and described. He also suggested, with regard to the weevils

mentioned before, that granaries should be fumigated by burning

sulphur in them, so as to destroy the insects before they laid their

eggs : probably the first suggestion of a chemical germicide. He
was very interested at one time in urinary calculi, and spoke of

Doctors who pretended to have solvents for them as being " like

blind men talking of colours." He was the first to use the Micro-

scope in a medico-legal enquiry : some material was sent to him,

said to be hair voided from the bladder of a woman : he promptly
found it was wool from a stocking.

Towards the end of his long life " incredulous Gainsayers," as

he calls tliem, must have worried him, for in a letter to the Eoyal
Society in 1722, in reply to a request to confirm some of his dis-

coveries by repeated observations, he says :
" I beg leave to

observe to you, that I examine a great many different Subjects, of

which I commit no account to paper, because the result is the

same with what I have already described : and that whenever I

make any Discovery, which I apprehend will not easily meet with
credit, I sufter the object to lie before the Microscope da}^ after
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day. . . . This I do with design to let it be seen by as many diHer-

ent persons as possible."

In an earlier letter he says :
" That 'twas always my resolution

that if at any time I should find by further trials that I had been
mistaken in some former conceptions, I would not be ashamed" to

acknowledge it pubHcly." And he was not. In the last extract I

shall give he says :
" A certain gentleman, who was with me some

months ago, intreated me to go on in making observations, adding
that the fruit which ripen'd in autumn was the most lasting.

This is now the autumn of my life, 1 being arrived to the age of

88i years. ..."
In less than three years the end came : he died 26 August,

1723, aged 91 years. He w^as buried in the Oude Kerk, in the

little town where he had passed practically all his life. He lives

on in our remembrance of him and in his works : his thought has
animated others who came after him, and will again others : this

is the true immortality, and is quite distinct from that other, the

hope of which is cut on tomb-stones.

Nietzsche says :
" The best and wholesomest thing in Science, as

in the mountains, is the air that blows there. It is because of that

air that we spiritual weaklings avoid and defame Science "
; and he

points out that Science needs truth, infinite patience, and complete
self-abnegation ; and that it calls for men of nobler and stronger

make than poetry needs. Leeuwenhoek had these qualities of

truth, infinite patience and self-abnegation, and he told his tale of

Natural History, of Natural Knowlege, so that " everyone who
hears it is inspired to health and gladness as the heir and continuer

of humanity."
And now to conclude. One thing that has lately given me

great pleasure, is that a movement is being made in our Society to

induce the Fellows generally—small as well as great—to take a

more active part in our meetings, to communicate here informally

what they are doing, or have done, however small. This will con-

duce to fellowship, and will bring out work, that otherwise would
be hidden, into the light of day, for help and just criticism, and
will encourage those who feel they are lagging beliind. Just as no
man need be useless in humanity, so need no labourer be useless

in the field of Science. So I would encourage the humblest
worker amongst us to bring his bit of work here. If that becomes
general, as I hope, our meetings will never be cut and dried, but

will be living. And here let me remind the younger amongst us,

that the great crown of Science is not made up only of large jewels,

but also of small and the smallest precious stones, the latter

perhaps set one above the other, but the light of the deepest and
smallest will always shine through ; the glory of that crown is due
to the small stones as well as to the large. Happy he who can set

the tiniest stone in that crown

!
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IV.

—

African Tardigrada.

By James Murray, F.E.S.E.

{Bead November 20, 1912.)

Plates VI, VII.

In a paper contributed to this Journal in 1907 (P)* an account was
given of some South African Water-bears, found in moss sent to

me by Mr. Milne, of Uitenhage, Cape Colony.

In the present paper these notes on the Water-bears of South
Africa will be supplemented from further material sent by Mr.
Milne, and by various members of the staff of the Transvaal

Museum, Pretoria. There will also be given a short account of

the Water-bears of Tropical Africa, from material contributed

by Mr. N. D. F. Pearce, of Cambridge, Mr. Alexander Allan, of

Kikuyu, and Sir Philip Brocklehurst.

In a recent work of some importance (19) Thulin has made a

revision of the classification of the Water-bears in genera, which
involves a redistribution of a large number of species. It has been
recognized for some time that a new genus was required for those

species of Ecliiniscus which have an additional segment, consisting

usually of a pair of plates, between the second pair and the end-

plate, and Thulin' s genus Pseudechiniscus supplies this want. The
re-establishment of the genus Arctiscon, in place of the long-

accepted Milnesium, seems to me to be required by the accepted

rules of zoological nomenclature.

The re-establishment of Ehrenberg's genus Hypsihius may or

may not be justified. I have not at present access to the literature

which would enable me to examine the question on its merits.

The only character in Ehrenberg's diagnosis which distinguishes

* The figures in brackets refer to the Bibhography at the end of paper.

EXPLANATION OF PLATE VI.

Fig. la.—Echiniscus africanus Murray.
16. Ditto. Inner claw.

Ic. Ditto. Second median plate.

2a.—Ecliiniscus crassispinosus Murray, variety.

2b. Ditto. Inner claw.

3. — Echinisc7cs duboisi Richters, variety.

4a.

—

Echiniscus sp.

46. Ditto. Claw.
4c. Ditto. Lateral seta.



JOlkX. K'. MlfU". sue. 1913. I'l. VI.

J. Murrav. London Etching Co., enj

AP^KICAX TARDTGKADA.





African Tardigrada. By J. Murray. 137

the genus from Macrohiotus is the absence of eyes, which nobody
now regards as of generic importance. Thulin rejects that cha-

racter, and introduces one of his own, viz. the absence of a certain

obscure rod connected with the gullet, which, h^j asserts, exists in

Macrohiotus. This is a very unfortunate proceeding, since this rod

has been seen, or its absence demonstrated, only in a very few

species. Yet he groups the large number of species hitherto re-

cognized as Macrohiotus in the two genera, separated only on this

character, and he does not know in most cases whether the

animals have the character or not. The result of this ill-considered

classification is unhappy. We find united in the genus Hyjpsihius

the most diverse animals, those with spiny eggs and those with

smooth eggs, elongated gullets and short gullets, Diphascon claws

and Hufelandi claws, etc.—in short, all the characters which have

seemed available for the sub-division of the unwieldy Macrohiotus

into several genera may be found in some species of Thulin's

Hypsihius ; and he crowns all by throwing in all the many species

of Diphascon.

In some recent papers I have suggested the use of Schultze's

name, Arctiscoida, for the order whicli includes the Water-bears,

owing to the fact that the name Tardigrada had been previously

used for a group of Vertebrates by Illiger.

There is no doubt as to the fact, but Professor Eichters urges

that Illiger s name was never widely accepted, and has fallen into

complete disuse. How far he is right I do not know without a

more thoroucrh search throuojh zoological text-books than I can

at present make. Illiger's name is used in the Encyclopaedia

Britannica (ninth edition) only, it is true, as an alternative name
for a group, and has found its way into some P^nglish dictionaries.

I have no desire to upset established names, unless for some

very strong reason. All I seek is some stability for names, so that

we may know what animal is referred to without consulting a volu-

minous synonymy, with all possible respect for the original authors

of specific names.
There is a prevalent practice, sanctioned by rule, I believe, of

tagging on to a species the name of the man who first used both

generic and specific parts of the name together. Eecently I found

myself cited as the authority for a Ehizopod. Surely this is absurd !

I never described a Ehizopod in my life, but it happened that I

first referred to it and the genus to which it is at present considered

to belong. It is true the original author's name was there, too,

in brackets ; but he described the beast well, and why should his

name be dissociated from it as long as his specific name is re-

tained ?

There appears to be a confusion of ideas, a desire to tell too

much in the specific name, as is also done in those groups in which

specialists have introduced trinomial designations. 1 like the

April 16th, 1913 L
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beautiful simplicity of the Linnean binomial system, with the

original authors' names appended for ever, and I quite approve ot

Jenning's practice of using the original author's name without any
brackets to signify that the species is not now in its original genus.

I observe that there is quite a considerable revolt against the

tyranny of the strict application of the rules of priority, as we have
felt it in recent years.

TROPICAL AFRICA,

The Water-bears of Central Africa were obtained from mosses
sent from Uganda by Mr. Pearce, and from British East Africa by
Mr. Alexander Allan and Sir Philip Brocklehurst.

List of Species.

Ecliiniscns crassispinosus Murr. Macrohiotus crassidens Murr.
E. quadrispinosus Eicht. M. allani Murr. sp. n.

Pseudecliiniscus suillus Ehr. M. oherhduseri Doy.
Arctiscon tardigradum Schrank. M. arcticus Murr.
Macrohiotus Jmfelandii Schultze. M. rubeiis Murr.
M. richtersii Murr. M. nodostis Murr.
M. harmsworthi Murr. M. tuherculatus Plate.

Jf. liufelandioides Murr. M. indicus Murr.
M. intermedins Plate. Diphascon alpinum Murr.

Notes on the Species.

Echiniscus crassipinosus Murray (?) (9). Plate VI, figs. 2a, 2b.

Variety.—Agreeing with the type in the arrangement of the

plates and processes, the paired plates show a character which was
not observed in the original examples. Each plate of the pairs is

divided into three dotted bands, separated by two plain bands with-

out dots.

Habitat.—Kikuyu, British East Africa (coll. A. Allan).

Z^.
Echiniscus sp. Plate VI, figs. 4a-4c.

Description.—Length 200//,; red; plates 9, two median, two
pairs. Lateral processes : a, seta ; b, c, d, e, short fine setae spring-

ing from small papillae. Fringe of short teeth on fourth legs ; all

claws without barbs. Dorsal processes : over c and d at each side

a straight stout spine, which is roughish. The dots on the plates

are small, regular, and pellucid, and appear to be depressed papillae.
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Macrobiotus hufelandioides Murray (?) (10). Plate VII, figs. 5a-5f.

Variety.—Pharynx nearly round, with two short rods in each

row, the one next the gullet twice as long as the other.

As the figures accompanying the original description only

showed the specific characters, the African form is here figured,

showing further details. The examples seen were smaller than

those from Australia, measuring 250 yu, in lent'th. The claws are

not so thick, and I could not see supplementary points, so con-

spicuous in the type. There are no eyes, and no " comma " in the

pharynx. The fat-cells are few and very large, up to 20 />t in

diameter. The first rod in the pharynx is about twice as long as

broad, and is slightly constricted in the middle, as though formed

by the union of two. The second is little longer than broad. No
circlet or " kranz," as Eichter calls it, could be detected at the base

of the egg-process. The egg measures about 80 /x over the spines.

Possibly a distinct species.

Habitat.—Uganda and British East Africa.

Macrobiotus crassidens Murray (9). Plate VII, figs. 6a, 6b.

When originally described, the egg was unknown. The species

is very close to M. intermedius Plate, being mainly distinguished

by the broader nuts in the pharynx. The egg was first found in

Kikuyu, and proved to differ greatly from that of M. intermedius,

while it resembled that of M. aculeatus (10).

Egg, diameter over shell 50 /x, over spines 70 /jl. Processes

closely set on the shell, almost touching at their bases ;
each with

bulbous base, surmounted by slender undulate seta. Those of the

egg of M. aculeatus are narrower, and stand apart, so that part of

the shell can be seen between them.

Habitat.—Kikuyu, British East Africa (coll. A. Allan).

Macrobiotus allani sp. n. Plate VII, figs. la-Id.

Specific Characters.— ^mdll; teeth and gullet very slender;

pharynx nearly round, with three broad "nuts" and a "comma."

Claws of hufelandi type, but slender, united for half theii' length.

Egg shortly oval, or round, 80 /a in longest diameter, measured

over the spines
;
processes close together on the shell, conical, each

bearing several spines at the apex.

Length about 250 //,; no eyes.

The species belongs to a small group of which M. intermedins

Plate (IJ,) is the type. The group contains, besides that species,

M. crassidens Murray and M. aculeatus Murray (11). These species

are all very similar, and differ chiefly in their eggs. M. aculeata

L 2
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has some pairs of spines on the body. 3f. allani is nearest to M.
crassidens, and can only be distinguished by its eggs. The spine&

of the eggs of M. crassidens are long and slender, with bulbous

bases.

Habitat—Kikuyu (coll. A. Allan).

Macrobiotics oberhduseri Doy. {1).

All the examples from Uganda and East Africa were very

strongly papillose over the whole body, and brightly coloured, vary-

ing from the typical madder brown to vivid purple.

Macrobiotus arcticus Murray (<§).

The supposed Qgg of this species was obtained in Uganda several

years ago. It was much smaller than the type, and had fewer and
thicker rods. An animal like the adult of the species occurred in

Kikuyu, but there were no eggs with it.

Macrobiotus indicus Murray (7).

The one example seen was a " simplex." The claws were better

seen than in the only Indian example, and show more approach to

the Diphascon type than appears in the original figure.

Macrobiotics nodosus Murray (9).

Variety (not figured).—The knobs are very prominent, yet

smaller than in the type. In the type they are so large that they
occupy the whole surface of the segments and meet at their bases.

These are only about half the diameter, and are separated at their

bases. The whole skin of the body is finely papillose.

EXPLANATION OF PLATE VII.

Fig. ba.—Macrobiotus hufelandoides INIurray (?), variety. Adult.
Claw of adult.

Young emerging from egg.

Processes of the egg.

Claw of young.
Teeth and pharynx, adult.

6a.

—

Macrobiotus crassidens Murray. Egg.
66. Ditto. Processes of the egg.
la.—Macrobiotus allani sp. n. Egg.
76. Ditto. Processes of the egg.

7c. Ditto. Claw.
Id. Ditto. Teeth and pliarynx.

56.
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SOUTH AFRICA.

The Water-bears were obtained among the mosses sent from
Cape Colony by Mr. Milne, from Pretoria by Mr. J. Hewitt, of tlie

Transvaal Museum, and from the Northern Transvaal by Mr.
Jenkyns, also of the Transvaal Museum.

List of Species.

Echiniscus africanus Murr. Macrohiotus oherhduseri J)oy.

E. duboisi Eicht. var. M. arcticus Murr.
Macrobiotus richtersii Murr. Di])liascon scoticum Murr.
M. hitfelandioides Murr.

Notes on the Species.

Echiniscus africanits Murr. (9). Plate VI, figs, la-lc.

The original description appears to have been made from im-
mature examples—at any rate, no eggs have been seen. Larger
examples have since been found, which necessitates the amending
of the description. The differences are not serious, being merely
the possession of additional spines. There can be no doubt as to

the identity of the animals.

Description of larger and doubtless more mature example.

—

Length 200 yu, ; lateral processes : a, seta ; h, c, d, e, curved spines,

h finer than the others ; dorsal processes : six curved acicular spines,

in two groups, between the shoulder and first median plates : over

c and d two curved spines on each side, one near the median line.

Paired plates divided into three parts by curved lines, but dotted

all over. Dots large depressions, regular, median plate with distinct

posterior marginal row of subquadrate " cells." Second median
plate interrupted in middle line by narrow plain band. Inner claw
with small barb near the base.

Thulin {19) has recently described a new species, -£'. lapponicus,

which is very close to E. africanus. The resemblance is closer

than was supposed, since the diagnosis has been broadened by the

finding of more mature examples.

E. lapponicus has not the acicular processes between ii and
III ; the dots on the plates are described as clusters of smaller

dots ; the outer claws have straight barbs. The last character is

not important, as it is known that in other species possessing outer

barbs these only appear at one of the later moults.

Habitat.—Woodbush, Transvaal ; coll. Mr. Jenkyns.
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Echiniscus dicboisii Eichters {15). Plate YI, fig. 3.

Variety.— Small, red. Lateral processes : a, seta ; c, short

spine with enlarged base ; d, short spine with enlarged base and a

spicule near the middle ; e, a strong curved spine. Dorsal pro-

cesses : over c a small spicule, over d a strong serrate spine. End-
plate facetted. No barbs on any claws.

Although this variety appears to differ considerably from
Eichters' type, I see no good reason to make a distinct species of

it, as I have found a series of forms resembling E. duboisii in having
some of the spines serrate, yet differing from one another in the

number of serrate spines. Some have both lateral and dorsal

spines serrate, others only the lateral, and others, again, only the

dorsal.

HaUtat.—Cdi^Q Colony (Mr. Milne).

Echiniscus sp.

Mr. Milne has sent me a sketch of an Echiniscus which has

four stout, straight dorsal spines on the posterior half of the body,

and no lateral processes except a. No such species has been de-

scribed, but as Mr. Milne, not having made a special study of this

group, fails to indicate on which plates the spines are situated, it

cannot be described till the animal is again seen. I failed to find

it in the moss sent to me.

Macrobiotics hufelandioides Murray {10),

Plate VII, figs. U-^f.

Variety.—As this was first found in moss sent by Mr, Pearce,

a description will be found in the first part of this paper.
.

Habitat.—Woodbush (coll. Mr. Jenkyns).

Macrobiotus richtersii Murray {12).

Though only described in 1911, in a paper on Irish Tardigrada,

the species had been long known. Professor Eichters figured the

egg in one of his papers, but without knowing the animal which
produced it. The esg was also known to occur in Uganda and
the Transvaal, but the complete study of the adult and ^he egg
was not possible till the species turned up in Ireland.

The egg found in Africa belongs to the type, having large

truncate conical processes, each surmounted by a disk, which is

bordered with papillae.

Habitat.—Pretoria (coll. J. Hewitt).
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Distribution of African Species.
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Islands, Africa, and South America ; M. hufelandioides in Australia

and Africa ; M. Indicus in India and Africa. M. rubens and M.

nodosus are proving to have a wide extension, chiefly in tropical

regions.
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V.

—

Report on Lenses and other Optical Apparatus of
the Lister Legacy.

By Edmund J. Spitta, L.R.C.P. F.K.A.S.

{Bead February 19, 1913.)

The Lister legacy was presented to the Royal Microscopical
Society by Sir Kickman Godlee, President of the Royal College of

Surgeons, on behalf of the Executors of the late Lord Lister, O.M.,
in the summer of 1912, and comprised a bust, mounted on pedestal,

of Joseph Jackson Lister, F.R.S. (born 1786 ; died 1869), the father

of the testator, and one of the Founders of the Royal Microscopical

Society ; together with numerous manuscripts (unpublished papers
and memoranda of observations and experiments)

; some experi-

mental lenses, test-objects, micrometers, etc., belonging to or manu-
factured by Lister. Mr. Conrady's notes upon the unpublished
papers, together with a complete paper l^y Lister, " Od the Limit
of Defining-power," appeared in this Journal for February 1913.

The packets, cases, and boxes comprising this portion of the

bequest contained :

—

1. Many brass mounts, several single and compound lenses, and
a few complete and mounted objectives for the Microscope.

2. Various test-objects— chiefly for the telescope— micro-
meters, etc.

The accumulation of dust inside the various lens-combinations

was such as to necessitate the taking apart of each combination
(but very few were cemented), the cleaning of each lens, and the

re-assembling and adjusting of the components, so as to furnish the

best possible results. When this had been successfully accom-
plished Mr. Conrady went over the lenses with me, and we finally

agreed as to their performances.

From a careful consideration of the material at our disposal, it

is evident that Lister's practical work was at first directed to the

making of doublets, in doing which he experimented with all

kinds of glasses, both English and foreign. He then became more
ambitious, and launched out into the computation of combinations,
his early efforts being confined to low powers, such as l^-in., but
later on to others of much shorter focal length. This I believe

to be the case, because we actually possess one hemispherical un-
achromatic front which could not be for an objective of less than

J-in., possibly J in., or even yV"^^- f^^^al length.

This collection of objectives, etc., must be regarded as of con-
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siderable historic value, and indeed forms such a valuable item in

the Society's Museum, that I have arranged it in a glass case so that

it can be viewed at any time. The individual objects are fixed

i% situ by pins inserted into the cork floor of the case—by which
means any article can be readily removed, and as easily replaced.

In most instances written details are supplied, probably in the

handwTiting of Lister himself, since they are cuttings from the

original papers, in which the objectives were wrapped.

Descri'ption of the Contents of the Case.

In the first row, commencing at the left hand, are five achro-

matic doublets, evidently of an experimental nature, being made of

different glasses and various curves. There is but little doubt that

all these doublets were made by Lister himself. Following them
are three plano-concave lenses, their wrapper being labelled "Lenses

of light flint, by Tulley ;" next to w^hich is shown a 1
J-inch doublet

by Chevalier, upon the wrapper of which appears the following,
" Original convexes to Tulley * 04." Completing the row is an
experimental concave (according to the wrapper) of "Faraday's
dense flint." As might be expected of this glass, it has degenerated

into almost an opaque mass.

In the second row we find a doublet of " English and Swiss

plate," with the original memorandum by its side ; then follow six

early " fronts " and four triple combinations, all of which are

uncemented. A few simple lenses complete the row, and are

merely exhibited to show what an excellent polish Lister put upon
liis glasswork.

In the third row, the first object of interest is what must be
taken as an experimental lens, details of which are given on the

wrapper attached thereto. Then come a series of specimens which,
it would appear, show the dawn of the single unachromatic hemi-
spherical front ; including one so small that it must have been
designed for some combination of very short focal length (e. g. ^-in.,

J-in., or ^-in.). The construction of these lenses, small as of

necessity they must be, as well as the excellent polish they exhibit,

reflect no little credit upon the skill and workmanship possessed
by this marvellous man. A dark ground illuminator of the period
—strangely familiar to that made in the present day—some early

forms of sliding fronts to compensate for covered and uncovered
objects, or for differences in coverglass thicknesses, with some very
fine Lieberkiihns having a beautiful polish, complete this interest-

ing row.

The fourtli row contains what is perhaps the most fascinating

of all the objects contained in the case, viz. : five combinations,
four of which it is almost certain were of Lister's own make.
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No. 1.—This is probably one of the earliest of Lister's complete

combinations. Of about l^-in. focal length, it shows but a poor

image. Although much time and trouble were spent in trying all

kinds of adjustment, the red and blue images seem quite distinct,

so much so that no adjustment will make any sensible change.

It is not at all unlikely^—^especially as all the components in these

combinations are set quite loosely in their cells—either that some
lens has been placed in situ by mistake, or that perhaps a lens

has been omitted. Alternatively it has been suggested that pos-

sibly Lister had some special object in making a lens of this nature,

so that by using monochromatic light of one or other colour, he

might possibly obtain a better performance.

No. ;^.—Is a §-in. and shows a great advance. Although the

components are only mounted in cardboard, still, with care and

time, a position was found when this combination furnished quite

a good image, more especially in the preferred colour, which seems

to be the apple-green as selected for the most part by modern
artists in the present day. Of course the aperture had to be some-

what severely cut down.
No. 3.—This is an objective of renown^ being—according to

the memorandum accompanying it
—

" Tulley's original f^ ,
with

glasses by Chevalier." Its performance is really very wonderful,

especially when consideration is allowed for the small range of

glasses of the period. Like others of the same date it requires

rather severe cutting down of aperture.

No. Jf.
— This is an objective of about l-m. focal length.

With careful adjustment throughout, a positively fine image is

presented when a medium aperture only is used. It is a monu-
inent to the ability of Lister.

No. 3.—Of about IJ-in. focal length. This objective is spoiled

by the degeneration (it is presumed) of one of its components. It

is, however, another remarkable objective. If cut down severely

so as to stop out entirely the outer and the greater portion of the

intermediate zone, its performance is really good, but if the objec-

tive be used at its full aperture, the effects of " outward coma

"

become very pronounced, and the image of any object is almost

entirely spoilt and blurred. It has seemed as if this was another

experiment :—To perfect the inner and intermediate zones at the

expense of the outer.

The fifth row is of antiquarian interest only. It contains a

chip-box, within which are several lenses of different glass and

curvature. Adjacent to this are two optical lathe-chucks, separated

by one of Lister's " polishing sticks," which carries the observer

back many years to the workshop of this wonderful man.

The last object in the row is placed there purely for general

interest, being, a peculiarly-shaped envelope-wrapper, bearing the

date 1844.
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Test-objects.—The various test-objects included in the bequest
are mostly for use with the telescope, and were evidently con-

structed for the purpose of Lister's experiments on limits of resolu-

tion, conducted with telescopic objectives. From his experiments
he deduced that the limit of resolution was about 4*33 seconds of

arc for an aperture of 1 in., and, consequently, that an aperture of

2 in. meant a resolving-power of 2*17, and so on. But as

Lister, so far as it can be gathered, never published this statement,

it makes the fact all the more remarkable that his estimation is

almost identical with that arrived at by the illustrious Dawes,
nearly half a century later. This astronomer came to the conclu-

sion—which was in a measure arrived at by observational and
perhaps arbitrary methods—that a 1-in. aperture would or should
separate double stars 4*55 seconds apart. The extraordinary

closeness of these two sets of figures cannot be said to be anything
else than startling. Lister, however, distinctly states in his me-
moranda that the object of the experiments was to obtain data pre-

liminary to ascertaining the limits of resolution in the microscopical

objective. This investigation Lister carried out with consummate
care and skill by a series of characteristically ingenious experiments,

by whicli he came to the astounding conclusion that resolving-

power was proportional, not to the angle of the objective—as, indeed,

it was believed to be up to the time of Abbe—but to the " chord of
the angle," which is the same as saying to the sine of half the angle.

In other words, this is the ]N"umerical Aperture which was enun-
ciated by Abbe some forty years later. Putting it another way.
Lister said he considered the limit of resolution for what we now
call N.A. 1*0 was in the region of 95,249 lines to the inch, whilst

Abbe (using light 47,500 waves to the inch) made it 95,000—an
approximation to Lister's statement that is simply extraordinary.

As previously explained. Abbe could not have heard of Lister's

figures for the reason that his papers—to the best of our knowledge
at the moment—were never published, and only came to light for

the first time last summer.
The first ])iece of apparatus to be noticed in this connexion

appears to be an anticipation of Abbe's test-plate, only designed for

the telescope instead of for the Microscope. It consists of several

tubes of glass filled with mercury, laid side by side, with a small
interval between, on a piece of black material—the idea being,

of course, to provide objects with as great a contrast as possible.

Another piece of apparatus was evidently designed for the

formation of artificial points of light by reflections from the bulbs
of mercurial thermometers illuminated by candles shielded by
screens. But in making this arrangement of thermometer-bulbs
he evidently appreciated the necessity of testing oblique pencils,

as shown by a simple contrivance for throwing out one of the bulbs
towards the edge of the field. It seems pretty certain he had in his
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mind the effects of coma and of astigmatism, although of course no
mention of such names is to be found in his papers. ,"3

In addition, are several different sets of holes in brass plates,

carefully wrapped in paper coverings ; one set having a wrapper on
which is furnished the size of each of the holes. These holes were
used in the experiments to ascertain the effects of not completely

filling the pupil of the eye, and showed an advance of thought in

this wonderful man that distinctly placed him in advance of all in

his time.

More interesting relics of Lister's experiments are to be found
in a collection of several black and white rulings, the lines being

about xV'i^^- ^^ thickness. Some of these were crossed to make
cheques (called chequers in the experiments), and there were
additional sets made with much thinner lines. An arrangement
was also found that enabled the experimenter to set his cross lines

at any angle that might be desired.

The first of the micrometers is made in brass, and is of unique

design. It is constructed to measure objects of sensible dimensions,

and yet others that are extremely small, by the adjustment of a

curiously constructed guide-screw. The remaining micrometers

are all of the stage variety, and are to be found in little boxes, but

up to the present no evaluation of the rulings has been made.
A pair of very long and thin Nicol's prisms, some rather fine

selenites, two adapters for objectives ''for the Eoss and Powell
Microscopes," complete the collection of optical apparatus here

reported upon.
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ZOOLOGY.

VERTEBRATA.
a. Emtoryolog-y.t

Antagonism of Spermatozoa of Different Animals.^—M. Herlant

put the eggs of a sea-urchin {Strongylocentrotus) into sea-water with

mixed spermatozoa, e.g. of sea-urchin and limpet, or sea-urchin and

mussel, or sea-urchin and Ascidian. He observed what Godlewski has

called the " antagonism " of the spermatozoa of unrelated species. The
spermatozoa do not show any appreciable change in structure or move-
ment in the mixture. But the mixture brings about a change in the

physical state of the surface of the ova ; the spermatozoa are unable to

penetrate ; fertilization is inhibited.

Yolk-nucleus. §— J. P. Munson has studied the yolk-nucleus in

spider, king-crab, crayfish, frog, pigeon, cat, etc. The term has been

applied to real nuclei, to karyolymph, to metaplasm, and to the centro-

sphere.

Real nuclei in the cytoplasm of the ovum may be due to phagocytes

or to a degenerative fragmentation of the germinal vesicle. The karyo-

lymph produced by the chromatin may pass out from the nucleus and
set up changes in the cytoplasm, resulting in metaplasm.

The true yolk-nucleus is a centrosphere. It is typically an aster

with a centrosome and concentric circles. The growth of the cytoplasm

of eggs is largely due to the actual growth of this body. The relation

of the yolk-nucleus or vitelline body to the germinal vesicle is such as

exists between the centrosome and chromosomes after karyokinesis. Its

connexion is such that it serves as a reservoir, into which the karyo-

* The Society are not intended to be denoted by the editorial " we," and they
do not hold themselves responsible for the views of the authors of the papers

noted, nor for any claim to novelty or otherwise made by them. The object of

this part of the Journal is to present a summary of the papers as actually pub-
lished, and to describe and illustrate Instruments, Apparatus, etc., which are

either new or have not been previously described in this country.

t This section includes not only papers relating to Embryology properly so

called, but also those dealing with Evolution, Development, Reproduction, and
allied subjects.

X Anat. Anzeig., xlii. (1912) pp. 563-75 (1 fig.).

§ Arch. Zellforsch., viii. (1912) pp. 663-716 (6 pis.).
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Ijmph is poured, and it consequently becomes the seat of assimilation

and growth.

The true jolk-nucleus is derived from the centrosome of the dividing

oogonia. It does not arise from extruded chromatin, nor from migrat-

ing nucleoli, nor from leucocytes or devoured cells. It is the morpho-
logical and physiological centre of the cytoplasm. Its strange forms are

due to the increasing amount of yolk-granules in its neighbourhood, to

the formation of vacuoles and the resulting compression of the concen-

tric zones, and to the variable tension of the astral rays.

Early Developmental Stages in Vertebrates.*—Alexander Meek
argues that in Chordates there is a primitive gastrula from which the

anterior portion of the head, and of the brain, and a certain part of the

ventral region are derived ; that the segmental structures posterior to

this region are added by the dorsal lip or the area of the blastopore

called by that name ; and that an unsegmented ventral part is yielded

by the ventral area of the blastopore, which also affords the mesenchyme
of the vascular area.

He suggests that at an early phylogenetic period the increase in size,

which accompanied vertebrate evolution, was met by an accumulation of

yolk in the endoderm, and the effect of this was to prevent invagination.

The further demands upon the eo;g to provide for a still larger embryo
led to the meroblastic conditions illustrated by the Selachii and the

Teleostei, in which the yolk part of the egg is altogether unsegmented,
and in consequence the " yolk plug " widely distends the blastopore.

This brought about the rearrangement of the blastopore, the ventral

contribution to the embryo and to the vascular mesenchyme having to

be made nearer to the dorsal lip. The manifestation of this is still

more plainly visible in Sauropsida and Mammals. The eggs of the

latter were without doubt derived from meroblastic forms.

Embryonic Hydrocoel in Fishes.f— L. v. Betegh describes a

disease of trout-embryos, in which the yolk-sac is enormously enlarged

and filled with a serous fluid. It appears to be due to a microbe,

which is present in enormous numbers in the embryos. For this the

name Diplohacillus liquefaciens piscium is proposed. Another disease,

tympanitis embryonalis, is seen in young trout of 10-12 days. It is

marked by an extraordinary swelling of the abdominal cavity, which
becomes filled with gas. The body becomes curved, the fishes swim
upside down, the abdominal wall bursts. The disease is probably due
to a gas-producing microbe. Double infection, with hydrocoel and
tympanitis, may occur.

Development of Ear in Anamnia.J—Jaromir Wenig has studied

this in dogfish, trout, toad, and Pelo'haUs fusca. In Selachians the

so-called ductus endolymphaticus is the duct formed by the insinking

of the ear, and it remains as the connexion between the ear and the

* Proc. Durham. Phil. Soc, iv. (1912) pp. 129-33 (1 pi.).

t Centralbl. Bakt. Parasitenk., Ixvi. (1912) pp. 284-6 (1 pi. and 1 fig.).

X Morpbol. Jahrb., xlv. (1913) pp. 295-333 (3 pis. and 8 figs.).
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outer world. In bony fishes the ductus endolymphaticus is quite

different, and arises at a late stage as a constriction of part of the

alveus. Its growth in length takes place from above downwards, by a

division of the cells of its walls. In Anura the duct is formed as in

Teleosts, and has nothing to do with that of Selachians. The formation
of the semicircular canals is quite similar in Salmo and Pelobates.

Organ of Jaco.bson in Fcetai Cat.*—Helene Steinberg finds that

in the foetus of the cat in the second half of the gestation, the organ
of Jacobson has the form of an epithelial canal, ending dorsally in a

cul-de-sac. It is enveloped in a hyaline cartilaginous skeleton, inde-

pendent of the nasal skeleton. This capsule is incomplete for the

greater part of its length, and forms a gutter at the bottom of which
the epithelial canal lies. The organ has two tunics, epithelial and con-

nective. In the mid-region of the organ, the median wall is formed
by a thickened epithelium resting on a connective mucosa, and the

lateral wall consists of a delicate epithelium, supported on a fibrous

dermis, very vascular and very richly innervated.

; h. Histology.

Relation of Muscle-fibrils to Tendon-fibrils.t— W. M. Baldwin
has studied this in the striped muscles of tadpole, frog, chicken, mouse,
and calf. In the manner of termination of muscle-fibres, two general

types may be recognized, one in which the long axes of the tendon- and
of the muscle-fibres coincide, and one in which they meet at an angle.

In neither of these two types are the muscle-fibrillse in continuity with
the tendon-fibrillse.

Developing muscle-fibres terminate in a number of cone-shaped
processes of sarcolemma, to the apex of which a tendon-fibril is attached.

In the adult, the muscles conforming to the first type mentioned above,

preserve the apical processes of their sarcolemma end. In the adult,

these processes of sarcolemma are dovetailed into the tendon end. The
sarcolemma at the tendon end of such muscles is not markedly thickened.

The central tendon of bipenniform muscles-- the second type men-
tioned above—is invested by a connective-tissue sheath or periten-

dinum, which consists of connective-tissue fibres and cells, and separates

the tendon-fibrillse from the muscle-fibres. On muscles conforming to

the second type of structure, the sarcolemma end presents a Hat surface

which rests directly against the attached structure, be it peritendinum,
perichondrium, or periosteum. This sarcolemma end is considerably

thickened, and is composed of a homogeneous substance. It presents a

number of sarcolemma projections which intrude into the substance of

the muscle-fibre. These projections are derived from the fused adjacent
walls of the cone-shaped processes of the sarcolemma which weje present
at an earlier developmental stage of the fibre. The muscle-fibrillae in

adult muscles of this second type preserve their features of cross-striation

up to the sarcolemma. This sarcolemma end is not perforated either

by the tendon-fibrillje, the peritendinum-fibrillae, or the muscle-fibrillae.

* Anat. Anzeig., xlii. (1912) pp. 466-72 (2 figs.)

t Morphol. Jahrb., xlv. (1913) pp. 249-66 (1 pL).
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The sarcolemma is not prolonged through the tendon or over the tendon

in either type of muscle. The sarcoplasm does not at any place in

either type of muscle pass through the sarcolemma.

Transverse Segmentation and Differentiation of Chromosomes.*
W. E. Agar has studied this in the spermatogenesis of Lejpidosiren, and
gives the following summary of his results. 1. The tendency for

chromosomes to become transversely segmented or constricted is a

widespread characteristic. It becomes operative especially, but not

solely, whenever the chromosomes are short in comparison with their

length, as happens normally in meiosis, and exceptionally in somatic

tissues. 2. The point at which the constriction or segmentation takes

place in any given chromosome is constant for that chromosome, and is

the same as the point at which it most readily bends to form the angle

of the V when present in that form. 3. The constancy of the position

at which transverse segmentation takes place, indicates a constant

differentiation of the chromosomes in a lengthwise direction. 4. The
presence of transverse constrictions or joints in chromosomes, ^s

not, without special evidence, to be taken as indication of bivalence,

or of a future division plane.

Origin of Mitochrondria in Sex-cells.—Wilke brings forward a

number of cases which go to show that the view that the mitochondria

have a nuclear origin must not be regarded as securely demonstrated.

There are many cases where origin from the nucleus seems highly im-

probable. In the spermatogenesis of Hydrometra laciistris, the evidence

seems clearly in favour of the plasmic origin of the mitochondria.

Formation of Hssmoglobin.!—Herm. Schridde has studied this

question in the bone marrow of young rabbits, which is rich in baso-

philous erythroblasts. To granules and threads (plastosomes) in these

erythroblasts the formation of the haemoglobin is demonstrably

referable.

Osteoblasts and Osteoclasts. §—A. C. Geddes has investigated the

earlier stages of the cytomorphosis of the osteoblasts and the origin of

the osteoclasts. His material was chiefly from the human embryo, but

frequent reference was made to pig, chick, axolotl, and trout.

He finds evidence which makes it probable, though by no means
certain, that bone is derived from the ectoderm, not from the mesoderm.
Osteoblasts arise from the cells of the ectoderm, and migrate as

individuals to the sites of bone formation, passing through the perios-

teum en route. Adult osteoblasts do not form a syncytium. The cell-

processes which are lodged in the canaliculi, though frequently passing

through lacunae occupied by other cells, extend uninterruptedly to the

Haversian canal of their system.

Periosteum, far from being an osteogenetic membrane, is a limiter

* Quart. Journ. Micr. Sci., Iviii. (1912) pp. 285-98 (2 pis.).

t Anat. Anzeig., xlii. (1912) pp. 199-506 (4 figs.).

t Anat. Anzeig., xlii. (1912) pp. 511-17 (1 fig.).

§ Journ. Anat. Physiol., xlvii. (1912) pp. 159-76 (12 figs.).

Ajrril 16th, WIS M
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of bone-formation. Cartilage, a mesodermal tissue, has, when it pre-

cedes bone, the function of providing a scaffolding upon which the

osteoblasts can move. Osteoclasts are composed of the fused bodies of

one or more cartilage cells, with numerous osteoblasts living within the

protoplasmic mass as cell-inclusions (multiple nuclei).

Granular Cells of Intestinal Epithelium.*—Harry Kull describes

specialized granular cells in the epithelium of the small intestine in

man, cat, hedgehog, and bat. They have very fine chromafiine granules

at their basal end. Besides these there are also cells with extremely

fine acidophilous granulations in their basal end. The chromaffine and
acidophilous cells are two different kinds of cells, independent of one
another. In the epithelium of the small intestine in the guinea-pig

there are chromaffine cells which are quite different from the corre-

sponding cells in man. There are no acidophilous cells in the guinea-pig.

Senile Involution of the Oviduct-t— S. H. Geist points out that

the involution chiefly affects the mucous membrane. The senile ovi-

duct becomes thin, loose, and smooth. The lateral folds of the main
folds first begin to disappear in the mucous membrane. The main folds

become shorter, plumper, and smaller, and finally nothing can be seen

of the lateral folds. In the proximal portion of the oviduct the lumen
may become microscopic, or complete obliteration may occur. There
is a considerable increase in the connective-tissue of the main folds.

The musculature degenerates, especially to the outside. Connective-

tissue increases. The elastic tissue disappears. The ciliated and secre-

tory cells become indifferent and flat, though some ciliated cells may
persist till the eightieth year. The first change in the ciliated cells is

the disappearance of the cilia and of the basal rodlets. Another
characteristic feature of involution is the appearance in the upper end
of the ciliated cells of large and small granules, whose precise nature

remains obscure.

Minute Structure of Uterine Mucous Membrane. |

—

S. H. Geist

discusses the cyclic changes in the uterine mucous membrane in man,
and agrees in the main with Hitschmann and Adler. The distinctions

between the four phases are not so sharply defined as has been stated.

There is a gradational change, spreading from part to part, from
fundus to isthmus. The changes in the various kinds of cells are

discussed in detail.

Minute Structure of Adrenals of the Frog.§—V. Patzelt and
J. Kubik find that the adrenals of Rana esculenta include (hke those of

Mammals, Birds, and Reptiles) an epithelial and a chromaffine portion.

The epithelial portion shows two kinds of cells—the widely distributed

lipoid-containing cells and among these scattered acidophilous granular
cells. These acidophilous cells (which Stilling called " summer cells ")

^ Arch. Mikr. Anat., Ixxxi. (1913) Ite Abt., pp. 185-95 (1 pi. and 1 fig.).

+ Arch. Mikr. Anat., Ixxxi. (]913) Ite Abt., pp. 220-32 (IpL).

X Arch. Mikr. Anat., Ixxxi. (1913) Ite Abt., pp. 196-219 (1 pi.).

§ Arch. Mikr. Anat., Ixxxi. (1913) Ite Abt., pp. 82-91 (1 pi.).
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are found all the year round in unaltered number, afnd with the same
staining reactions. They do not change with age, sexual activity, or

stiite of nutrition. They were not found in other Anura, in Urodela, or

in reptiles. An acidophilous variety of epithelial cells occurs, however,

in some other glands of internal secretion, such as the hypophysis.

Skin of the Carp.*—Adolf von Grunelius finds that young carp, ten

days old, <S mm. long, have a very thin, as yet undifferentiated epidermis,

and no trace of corium. Later on, the first hint of the corium is a fine

structureless lamella. There is some evidence that epidermis cells share

in the formation of the corium.

The differentiated epidermis shows three different layers of cells.

The basal layer seems to arise from interaction between the epidermis

and corium.

The development of the scale begins from a scale-primordium lying

between the epidermis and the corium. Above this primordium there

are basal epidermic cells, which the author interprets as a rudimentary

enamel organ. They subsequently disappear when hard substance is

formed in the scale-primordium. There was no evidence that the ecto-

derm shared in the scale-making.

Changes in Chondriosomes in Pathological Conditions.t—J. 0.

Wakeliu Barratt finds that the mitochondria of hepatic cells in pigmented
degeneration of the liver assume a brownish-black colour and form the

pigment-granules characteristic of this condition. In severe haemo-

globinsemia the chrondriosomes of the cells of the convoluted tubules are

more readily demonstrable than in the normal condition, their staining

capacity being increased. In this condition the mitochondrial elements

reach an abnormally large size and are observed to take part in the

elimination of hsemoglobin. In pathological conditions in which rapid

cell-proliferation is occurring, the chondriosomes of the prickle layer of

the epidermis appear of large size, and stain with unusual facility, de-

tails of their structure being readily observable. In this respect they

constrast with normal epidermal chrondriosomes, which stain imperfectly.

Superficial Vascular System of Amphioxus.J—B. Mozejko caUs

attention to a delicate superficial network of vessels beneath the skin of

the lancelet. It is independent of the segmental veins described by
Langerhans. There are metameric veins corresponding to the myotomes,
and intermuscular veins, and numerous collaterals which form a net-

work. Between two metameric veins there is a network of capillaries.

The whole system seems to correspond to a similar system in Ammocoete
larvae. It may also be compared, to the " lateral vascular system " of

Teleosts, and to the superficial lymphatic system in Amphilnan larvae.

Cartilaginous Tissue in Invertebrates.§—M. Nowikoff deals with

the head cartilage of Cephalopods, the subradular cartilage of Gastropods,

* Jen. Zeitschr. Naturw., xlix. (1912) pp. 119-48 (3 pis. and 16 figs.).

t Quart. Journ. Micr. Sci., Iviii. (1913) pp. 553-66 (11 figs.).

X Anat. Anzeig., xlii. (1912) p. 477.

§ Zeitschr. wiss. Zool., ciii. (1912) pp. 661-717 (3 pis. and 13 figs.).
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the cartilaginous* tissue of worms and some Arthropods, and the cartilage-

like tissue in some Arthropods and Coelentera. There is true cartilage

in Molluscs, Annelids, and the branchial skeleton of Limulus, but that

of the endosternite of Limulus and of Ostracods cannot be called more
than cartilage-like. In the latter there are some features which are

cartilage-like, such as the rounded-off shape and the vacuoles of Ostracod

cells, the arrangement of the cells in groups, and the capsule-like

thickening of the matrix around the cells of the endosternite in the

King-crab. In neither of the two kinds of tissue is there any trace of

chondromucoid substances, the capsule-like cell-membranes consisting

exclusively of collagen-containing substances. In the cartilage of

Cephalopods and in the peripheral portions of some sub-radular cartilage

in Gastropods there .are branched cells and abundant parenchyma ; in

the parenchyma-like cartilage in parts of Gastropods, Annelids, and
King-crab, the cells are rounded and unbranched. Both types correspond

to young or embryonic cartilage in Vertebrates. A full account is given

of the minute structure.

c. Greneral.

Vestiges of Scales in Siren.*—Margarethe Kressmann has made
the interesting discovery that the deeper and firmer layer of the corium
in Siren Jacertina bears vestiges of scales. These occur diffusely all

over the body, though sometimes with a hint of transverse rows.

They consist of dense connective-tissue and project into the loose upper
layer of the corium, which quite conceals them. Each is usually tipped

with a mantle of pigment. They are interpreted as vestiges of the

scaly armour of the extinct Stegocephali.

Micro-fauna of Bolivia and Peru.f—James Murray and G. H.
Wailes report on collections of the little known micro-fauna of these

countries. The collections included 78 Rotifers, 16 Tardigrades, and
46 Rhizopods (including varieties). There were 124 from Bolivia and
42 from Peru. All these are new records for these countries, and 42 of

the Rotifers and 7 of the Tardigrades are new for South America.

There is some indication that there is an actual poverty of species,

perhaps in part due to the altitude, cold, and thin air of the "altoplanicie
"

and the hills rising from it.

Absence of Epiphysis Cerebri in some Mamnials.|—H. G. Creutz-

feldt finds that the pineal body is absent in Dasypus and in the Dolphin.
It is relatively small in elephant, rhinoceros, and tapir. In some Ceta-

ceans and in the Dugong, the epiphysis is absent ; in some other Ceta-

ceans it is relatively small. This is said to be the case in crocodiles

and in the torpedo. The author enquires whether the absence or

diminutiveness of the epiphysis may have to do with thickness of the
skin. In animals with smooth thin skin and smooth thick short hair,

the epiphysis is very strongly developed.

* Jen. Zeitschr. Naturw., xlviii. (1912) i^p. 399-432 (1 pi. and 16 figs.),

t Notes on the Natural History of Bolivia and Peru. Edinburgh : Scottish
Oceanographical Laboratory (1913) 45 pp. (17 figs).

X Anat. Anzeig., xlii. (1912) pp. 517-2 L (4 figs.).
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INVERTEBRATA.

Arthropoda.

a. Insecta.

New Cavernicolous Podurid.*—K. Absolon describes Acherontiella

omjcltiuriforinis g. et sp. n., ti minute snow-white member of the order

Collembola, from caves at Algiers. It resembles Omjchiurus in form.

There is a noteworthy absence of biting moutli-parts, eyes, leaping

organ, postanteunary organ, anal papilla, anal spines, and empodial

appendage. It is an archaic form Avith striking negative features.

Development of Aptery^ota.f — Jur. Philiptschenko gives an

account of the development of Isotoma cinerea, one of the Collembola.

He describes the segmentation, the formation of the blastoderm and

yolk-cells, the early segregation of the gonadial primordia, the establish-

ment of the layers and the germinal disk, the formation of the dorsal

organ and the envelopes, and the organogenesis generally.

It appears to be the rule among Insects that the genital cells are

set apart before the differentiation of the germinal layers, but in some

cases they do not become recognizable until somites are established.

The yolk-cells of Insects and other Arthropods are not to be regarded

as endodermic, or as in any relation to the germinal layers. They are

cleavage-cells which remain in the yolk and prepare it for absorption.

They do not share in forming the embryo.

It seems most convenient to speak of two primary germinal layers,

the ectoderm and the lower layer. From the latter arise the composite
" primitive primordia " of the somites, etc. The dorsal organ is quite

independent of the embryonic envelopes ; it is probably an embryonic

excretory organ ; the envelopes arise from the part of the blastoderm

which is not involved in forming the body.

Corpora allata of Insects. J—Arthur Nabert has studied these

bodies associated with the pharyngeal ganglia in the head, neck, and

anterior thorax. They occur in all Insects, and are first paired, then

unpaired. They are spherical, ellipsoidal, or oval, and usually smaller

than the pharyngeal ganglia. Each is surrounded by a mesodermic

envelope, continuous with the perineurium of the ganglion. They take

on stain intensely, and show vacuoles and many small nuclei, or a few

large ones. They are innervated from the pharyngeal ganglia. Their

development, the glandular vacuoles, the dark staining of their matrix,

and the richness in chromatin point to their being glands of internal

secretion.

Rod-like Central Corpuscles in Insects.§—S. Tschassownikow

has studied these in the spermatogenesis of water-beetles, Dytiscus

marginalis and Hydrophilus piceiis, and comes to the following conclu-

sions. 1. The rod-like central corpuscles, which consist of a row of

* Arch. Zool. Exper., li. (1913) pp. 1-7.

t Zeitschr. wiss. Zool , ciii. (1912) pp. 519-660 ^5 pis.).

X Zeitschr. wiss. Zool , civ. (1913) pp. 181-358 (5 pis. and S figs.).

§ Arch. Mikr. Anat., Ixxxi. (1913) 2te Abt., pp. 73-86 (2 pis.).
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granules, represent in the strict sense multiple centrosomes of the ordi-

nary spherical form. 2. The formation of the rod-like centrosome is

an early establishment of the middle piece of the spermatozoon. 3.

The entire middle piece of the spermatozoon of Dytiscus is undoubtedly

a centrosome, as is also the case in the spermatozoon of Ascaris megalo-

cephala^ and probably in other cases.

Mouth-parts of some Larval Beetles.*— Gr. H. Carpenter and
Mabel C. MacDowell have studied the mouth-parts of some larv^

belonging to the families Dascillidse and Scarab^eidse. They have dealt

especially with the maxillulae—appendages characteristic of the most
primitive Insects—which they find distinctly present in larval Dascillidse

and in a vestigial state in Scarabseid larvae. The fact that in these

beetle larvae alone among metabolic insects have the maxillulae as yet

been detected, suggests that the Coleoptera must be, in many respects

at least, a primitive order of the Endopterygota. The persistence of

the maxillulse in these larvse tells us not only that the campodeiform
type is venerable in the history of insect transformation, but, further,

that in the hard-cuticled beetle-grub, with its likeness to a bristle-tail

or a wood-louse, we have at least some hint as to the phylogeny of the

higher orders of winged Insects as a whole.

Frontal Eyes of Ants.t—C. JuHus Caesar finds that the oceUi of

ants function as important visual auxiliaries to the compound eyes.

The latter are adapted for keen sight at short distances ; the ocelli serve

for orientation in relation to greater distances. This is particularly

necessary in flight. Wlien flight is given up and there is an associated

restriction of the practically important range of vision, there is degenera-

tion of the ocelli. In many species this has led to a loss of these organs.

The author deals with the minute structure of the ocelli—their lens,

cornea-making layer, retina, and optic nerve, and also discusses the

development.

Absorption and Secretion in Intestine of Insects. J—Albrecht

Strudel describes an absorptive and a secretory phase in the same
epithelial cells of the intestine. The absorptive stage has been referred

to as a resting stage. There are transitional stages between the two
physiological conditions, as is well seen in Garahus and the cockroach.

It is probable that the double function is general.

It was found that the peritrophic membrane served mainly as a

protective sheath. In the cockroach it keeps solid particles from going
into the caeca, only fluid being allowed through.

Phorid causing Myiasis in Man.§—E. Brunetti gives a description

of AphiochsetaferriuiLiiea Brunetti, a Phorid which has been proved to

attack man, infesting the intestine, and able to complete its life-history

as a human internal parasite.

* Quart. Journ. Micr. Sci.,lvii. (1912) pp. 373-96 (3 pis. and 5 figs.),

t Zool. Jahrb., xxxv. (1913) pp. 161-242 (4 pis. and 29 figs.).

X Zool. Jahrb., xxxiii. (1913) pp. 165-224 (3 pis. and 3 figs.).

§ Records Indian Museum, vii. (1912) pp. 83-6.
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7. Myriopoda.

British Symphyla.*—R. S. Bagnall makes a report on the distri-

bution of British Symphyla, for a knowledge of which we are mainly
indebted to himself. He deals with five species of Scutigerella (five of

which he discovered), and nine species of Scolopendrella (five of which
he discovered).

e. Crustacea.

Life-cycle of Moina rectirostris.j—Geoffrey Smith reports on the
experimental observations made by the late Gr. H. Grosvenor and him-
self. According to Weismann, in the life-cycle of Moina sexual forms
should be produced in every parthenogenetic generation independently
of external conditions. But it was found that by isolating the partheno-
genetic females at birth until the production of the brood, at a tempera-
ture of 25°-30° C, the production of sexual forms is entirely suppressed,

1167 parthenogenetic females and no sexual forms having been obtained
by this means.

Parallel cultures with related females crowded together in the cul-

ture-glasses at a temperature of 25°-30° C, gave 30 "3 p.c. males,

and at about 14° C. gave 52*3 p.c. males. Isolated females at 1-4° C.

gave 10*1 p.c. males. Isolated females in an ice-chest at about 5° C,
gave 5 '4 p.c. males, when crowded together 42*5 p.c.

The intensity of crowding, measured by the number of parents kept
together in the same glass, is shown to have a not very constant effect

on the proportions of males produced ; on the whole the proportion of

males increasing with the intensity of crowding. The influence of

isolation and of a high temperature on the suppression of the sexual

forms may be ascribed either to the comparative absence of excretory

matter under these conditions, or else to the nutritive conditions being
highly favourable.

Blood of Hermit-crab.:|:—J. Cantacuzene finds that the blood of

Eupagurus prideauxii has a strong hsemolytic effect on the red blood

-

corpuscles of Mammals, and a strong power of agglutinating Bacterium
coli, etc., e.g. in the gills. It has also a slight precipitating effect on the
serum of the horse and the rabbit. The hermit-crab in question lives

inside the shell of Trochus, and is accompanied by the sea-anemone,
Adamsia palliata, and it is a remarkable fact that the haemolytic,

agglutinating, and precipitating qualities of its blood are not found in

those of a neighbour species, Pagurus striatus, which lives in association

with the sponge Suherites domuncida.

Herpyllobius arcticus.§—Kathleen Haddon describes this parasitic

Copepod, which is remarkable for the extreme degeneration of the adult
male and female, both of which are entirely devoid of appendages. The

* Trans. Nat. Hist. Soc. Northumberland, Durham, and Newcastle-upon-
Tyne, iv. (1912) pp. 171-6 (1 fig.).

t Quart. Journ. Micr. Sci., Iviii. (1913) j)p. 511-22.

X C.R. Soc. Biol. Paris, Ixxiii. (1912) pp. 663-4.

^ Quart. Journ. Micr. Sci., Iviii. (1912) pp. 385-410 (1 pi. and 4 figs.).
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female consists of two portions united by a thin stalk. The rounded
posterior or external portion contains the reproductive organs and bears

two large egg-sacs. In it are certain spaces with thick epithelium-hke

walls, which probably represent the gut. The anterior portion or root

system is an elongated body lying within the host (a Polynoid worm),
and composed of vacuolated tissue penetrated by a lacunar system, which
unites into a main branch, runs up the stalk, and becomes continuous

with the gut spaces in the external portion. The root is probably an
absorbing organ, nourishment being carried from it to the external por-

tion of the body by the lacunar system.

In one specimen the body contained numerous eggs, lying in the

diverticula of the two oviducts, and each oviduct terminated in a thick-

walled glandular portion. In the posterior region of the animal was a

median vesicle communicating on each side with a lateral one ; into the

duct between the two there opened the glandular oviduct, and from there

a short duct led to the exterior. In this s^ecrmen there was no trace of

a gut.

The parasite is usually attached to the head of the worm, and in the

two specimens cut, the root pierced the cerebral ganghon and lay by the

side of the oesophagus.

The male is minute and sac-like, consisting only of reproductive

organs, anteriorly drawn out into a conical prolongation which is inserted

into the female. It forms two large spermatophores with long necks.

Most of the body of the adult remains enclosed in the last larval skin,

which shows antennse, maxillipedes, and three pairs of thoracic swimming
legs.

Annulata.

Minute Structure of Haemocoel in some Annelids. * — Anna
Dyrssen has studied this in Glrratulus cirratus, Aitdouinia flligera^

Amphitrite rubra, and other forms. She concludes thai: the heart is a

mesodermic structure ; that the hgemocytes are immigrant coelomocytes

;

that the vessels, like the visceral blood sinus, have an internal connective-

tissue membrane ; that there is no vaso-epithelium ; and that the walls

of the vessels are mesodermic. But she points out that these conclusions

require to be tested embryologically.

Vascular System of Serpulidae.f—Eugen Lee gives an account of

the minute structure of the blood-vessels and sinuses in species of

Frotula, Fermilia, and other Serpulids. The main channels are deter-

mined by the metamerization and differentiation of the mesoderm-bands
W'hich arise from the pole-cells. Graps between the splanchnopleure and
the intestinal epithelium, or between the neural and haemal mesenteries

and the septa, give rise to the channels for the nutritive fluid diffusing

through the epithelium of the gut. The channels are at first without
proper walls. The walls of the visceral sinus and of the dorsal and
ventral vessel are due to a muscular differentiation of the splanch-

nopleure. The lumen of other blood-channels is interseptal, and closed

* Jen. Zeitschr. Naturw., xlviii. (1912) pp. 365-97 (4 pis. and 5 figs.),

t Jen. Zeitschr. Naturw., xlviii. (1912) pp. 432-78 (6 pis. and 1 fig.).
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off by peritoneal walls from the coelom. Lang's trophocosl theory is

confirmed.

Stolon-formation in Trypanosyllis.*—F. A. Potts describes in four

species of TrypanosyJUs the formation of stolons from a cushion of

proliferating tissue at the posterior end of the stock. They are formed
in successive transverse rows of seven or eight, the number produced by
a single individual being between 100 and 200. New rows are estab-

lished at the anterior end pushing those already formed backwards so

that the oldest stolons are most posterior. Ectoderm and mesoderm
alone take part in the formation of the stolons, so that they are without

a,n alimentary canal.

The following stages were distinguishable : 1. The aggregation of

leucocytes in the posterior segments, which invade the mesoblast of the

proliferating cushion. 2. The appearance of centres of proliferation in

the epiblast, which cause the formation of stolons. The mesoblast

advances and fills up the hollow processes formed by the ectoderm. It

lies at first in close association with the ventral surface of the stolon.

3. The mesoderm proliferates and segments. Septa are formed.

4. The stolon is invaded by two bundles of muscle-fibres from the

stock, and by a single ventral nerve-cord. 5. The ectoderm is seg-

mented and various structures appear. The gonads arise as lateral

outgrowths from the central mesodermic mass. With the growth of

the stolons the proliferating cushion is gradually absorbed.

Neniatoh.elniinth.es."'

Experiments with Eg^s of Ascaris megalocephala.t—E. Faure-

Fremiet immersed a number of fertilized eggs in oil of vaseline, and
exposed them to air after three months and a half. They showed four

degrees of cytolysis. In the first two degrees there was a considerable

augmentation of chromatin ; the chromosomes were of the normal size,

but four times as numerous. The number was perhaps variable. The
increase of chromatin does not occur during the time when the ^gg is

bereft of oxygen in the oil. The eggs which do not develop at all

because of more advanced cytolysis only showed four chromosomes.
The increase must take place after the exposure to air. In some cases

the ovum divided into a nucleated and a non-nucleated blastomere ; the

former followed the normal plan of development, or formed a hemi-
embryo. Other peculiarities in the postponed development are recorded.

Chromatin Diminution in Ascaris Blastomeres.f—0. Zacharias

finds that in the nuclei of the blastomeres of Ascaris megalocephala

bivahfis, the chromatin material of the old " theloid " nucleus goes

entirely into a state of solution, and that a replacement nucleus (or

epikaryon) appears in its place, being reconstructed afresh from the

cell-plasma of the blastomere.

* Quart. Journ. Micr. Sci.. Iviii. (1913) pp. 411-46 (2 pis. and 8 ngs.).

t Bull. Soc. Zool. France, xxxvii. (1912) pp. 285-8 (4 figs.).

X Anat. Anzeig., xliii. (1913) pp. 33-53 (2 figs.).
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New Anguillulid.*—J. G. de Man describes Odontopharynx longi-

cauda g. et sp. n., a new Anguillulid from hyacinth bulbs. It appears

to be related to Mononchus and Diplogaster. As in Mononchus^ the

month-cavitj contains a large dorsal tooth, besides which there are

several much smaller teeth, partly in the lateral median line and partly

sub-ventral. Most characteristic is the structure of the oesophagus,

which is divided into two distinct parts. The anterior portion is cylin-

drical, with a much thickened chitinous intima, which is continued
almost to the posterior end of this region. The wall, as in Mononchus^
is very muscular. The posterior portion is anteriorly much narrower
than tlie former portion, but it gradually increases in width without
forming a bulbus. In the posterior portion the chitinous intima of the
lumen is not thickened, and the wall is not muscular.

Worm-nodules in Cattle.j— J. A. Gilruth and Georgina Sweet
discuss the nodules of Onchocerca gihsoni^ which occur in the muscles of

the breast and thigh in cattle. The nodules always contained either a

fully developed female (and the male beside her) liberating living larvae,,

or degenerated parasites. In other words, no immature parasite has been
found in a nodule. It seems that neither direct contact nor the inter-

mediation of lice {Hsematopijiiis vituli or H. eurysternus or Trichodectes

scalaris), the suspected intermediary hosts, can act as a means of trans-

mission of the worm-nodule parasite. There is every probability that

the intermediary host is a fly.

Minute Anatomy of Dog-filariae.J—Saisawa deals with the minute
structure of what was probably Dirofilaria immitis, from the dog, with
especial reference to the subcuticular cells, the excretory pore and
excretory cell, the elements which Rodenwaldt calls G-cells, the anal

pore, and the like. Saisawa followed the further history of the Micro-
filariae within the mosquito, and found, for instance, that there was no
reason to regard the G-cells as primordial gonad cells.

Nematode of the Dromedary.§— E. Maupas and L. G Seurat give
an account of Nematodirus muritanicus sp. n., which lives along with
N.fiUcoUis in the small intestine of the dromedary. The two species

are closely related, as may be seen from the facts that the ovijector is

composed of the same number of cells, and that the spines are similar

and united by a lamella for part of their length. But the dimensions of

all the elements are larger in the new species, and this is especially note-

worthy as regards the vestibule and the spines.

Platyhelminthes.

New Type of Temnocephala.|l— Nelson Annandale describes Cari-

dinicola indica g. et. sp. n., an interesting symbiotic flatvvorm found on
fresh-water prawns {Garidina propinqua and C. sumatrensis) in the

* Zool. Jahrl)., xxxiii. (1912) pp. 637-42 (1 pL).

t Proc. R. Soc. Victoria, xxv. (1912) pp. 23-30.

X Centralbl. Bakt. Parasitenk.,lxvii. (1912) pp. 68-75 (2 pis.).

§ C.R. Soc. Biol. Paris, Ixxiii. (1912) pp. 628-32 (9 figs.).

II
Records Indian Museum, vii. (1912) pp. 24.3-52 (2 figs,).
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Ganges and Mahanaddi rivers, in eastern India. Along with Scutariella

diilactyla, from Montenegro, this new form must be referred to a new
family, Scutariellida?, marked off from other Temnocephala by the fol-

lowing characters. There are only two anterior tentacles ; the anterior

margin of the posterior sucker is cleft ; the alimentary canal extends to

the posterior extremity and has the genital organs on its ventral surface
;

there are no pulsatile excretory pouches.

The genus Garidinicola is distinguished from Scutariella by having

a pair of small anterior suckers, by the terminal position of the mouth,

and by the peculiar shape of the posterior sucker. It captures its prey

by means of a protrusible pharynx or oesophagus ; its tentacles are sense-

organs, used in testing the surface and in finding the host. The eyes

are probably used in finding the prey—minute Protozoa and Protophyta.

Progression is effected by " looping."

Incertae Sedis.

New Phoronids.*—H. L. M. Pixell gives an account of the structure

of a new species of FJioronis and a new species of Fhoronopsis, both from
Vancouver Island. The characteristics of Fhoronis Vancouverens is sp. n.,

which distinguish it from P. hippocrepis and its varieties, are the follow-

ing :—the character and greater development of the fascicles of longi-

tudinal muscles ; the presence of two nerve-cords in the anterior region

of the body : the structure of the diaphragm ; the well-developed band
of specialized cells in the pregastric region ; and the possible separation

of the sexes (dioecious), or, if monoecious, protandrous.

The other new form, Fhoronopsis harmeri sp. n., shows a nerve-ring

lying in an involution of the epidermis, and only the left nerve-cord

developed. The longitudinal muscles of the body are in numerous weU-

developed fascicles. It is quite distinct from F. albomaculata^ described

by Gilchrist from South Africa.

Crustaceous Bryozoa.|—-G. M. R. Levinsen describes numerous fossil

species of the genus Meliceritites, which represents a family of Cyclosto-

matous Bryozoa. That the Melicerititida? are Cyclostomata is shown by
the form and development of the zooecia, these being long slender tubes,

each of which arises from the proximal part of another zooecium. The
presence of numerous fine pores, the rhombic or hexagonal zooecial areas,

the ooecial expansions of the gonozooecia, and other features, point to

Cyclostomata. Levinsen divides the order into operculate and in-

operculate sub-orders, and the Melicerititidas belong to the former. The
sub-terminal aperture, which has a straight or almost straight proximal

margin, is provided with a convex calcareous operculum, showing more
or less distinct radiating striae.

Echinoderma.

Hybrid Larvae of Echinocardium cordatum and Echinus escu-

lentus.1:—E. AV. MacBride describes the larvae produced by fertilizing

* Quart. Journ. Micr. Sci., Iviii. (1912) pp. 257-84 (16 figs.).

+ Mem. Acad. R. Sci. et Lett. Danemark, x. (1912) pp. 1^52 (7 pis. and 2 figs.).

: Quart. Journ. Micr. Sci., Iviii. (1912) pp. 299-324 (2 pis.).
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Echinocardium eggs with Echinus sperm. The reverse cross is sterile,

for the spermatozoon of Echinocardium entering an Echinus Qg^ pro-

duces a cytolytic action (leading to the formation of a fertilization-

membrane), but cannot check it when it goes too far.

The larva of Echinocardium differs from that of Echinus (1) in

possessing an aboral spike supported by a complicated skeleton, whilst

at the aboral pole of the Echinus nothing of this kind is to be seen ;

(2) in possessing " latticed " bars instead of single rods as supports for

the post-oral arms
; (3) in possessing well-developed recurrent rods

instead of only vestiges of such rods
; (4) in possessing brownish-red

instead of orange-red pigment ; and (5) in its more rapid development.
The hybrid produced by fertilizing the eggs of Echinocardium with

the sperm of Echinus follows the mother in the character and distribu-

tion of the pigment ; it is much smaller than the larvse of either parent ;

it almost always follows the father in the total absence of the aboral

spike and of its supporting skeleton, since in only one hybrid out of

the hundreds examined was the aboral spike formed. In the skeleton

of the post-oral arms the hybrid may be of the paternal type, of the

maternal type, or of an intermediate character. In the inbending of

the aboral ends of the body-rods the hybrid follows the father.

Hybridization of Echinus Species.*—G. Debaisieux has made ex-

periments on the hyljridization of three species of Echinus—E. miliaris
^

E. esculentus, and E. acutus. He concentrated his attention on three

characters :—(1) the posterior epaulettes, which are present in E. escu-

lentus and E. acutus, absent in E. miliaris
; (2) the posterior pedicellaria,

which is present in E. escidentus and E. acutus, absent in E. miliaris
;

and (3) the green pigment, which is absent in E. escidentus and E.

acutus, present in E. miliaris.

He obtained the four possible hybrids :—M ? x E <5 : E ? M <^
;

M 9 X A c5
; A ? and M 6 . The hereditary relations of the three

characters studied were as follows:— !. The posterior epaulettes were
present in all the larvae of the four kinds of hybrids. 2. The posterior

pedicellaria is to be found in the following hybrids : M ? x A <?

,

A? xM<?,E9 xMc5,and probably also in M ? and E 6 . But it

may be absent in individual larvae. ?>. The green pigment is never

transmitted to the larvse in any of the four kinds of hybrids.

The author points out that m these crossings of three species, there

is not exclusively maternal or paternal inheritance. The hybrids inherit

simultaneously from the paternal and the maternal influence. But this

does not express all the results obtained, for certain characters are

always absent or always present in all hybrids, and the paternal or

maternal origin of the characters does not influence their transmission to

descendants. It seems as if certain characters were dominant, and
others recessive. The dominant characters are the presence of posterior

epaulettes and of posterior pedicellaria. They are always transmitted,

either through the father or through the mother. The green pigment,

* Quart. Journ. Micr, Sci., Iviii. (1912) pp. 325-35 (1 pi.).
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on the other hand, is a recessive character. Its appearance is always

prevented, either by the maternal or by the paternal influence.

Echinoid Hybrids.*—Cresswell Shearer, Walter De Morgan, and

H.M. Fuchs previously found that the late larval characters of Echinoid

hybrid larvEe were invariably maternal—that is to say, that the late

larval hybrid always resembled its mother. A continuation of the ex-

periments has shown that in late larval life some of the hybrid crosses

are as markedly paternal as they were previously maternal. The com-

plete change in heredity from one year to another is very striking. It

seems most probable that some factor in the environment has affected

the metabolism of Echinus miliaris (the maternal species used) in its

habitat, so that the condition of the female germ-cells has changed.

Effects of Hypertonic Solutions on Fertilized Ova. t— J. Grray

finds that in hypertonic solutions the chromatin of Echinus acutus

behaves differently from that of E. esculentus. The effect of hypertonic

solutions of a certain strength on the fertilized eggs of E. acutus is to

cause the elimination of chromosomes from the nuclei by a process

exactly similar to that which is normally found in the hybrid eggs of the

cross E. esculentus <S x E. acutus ? . This phenomenon cannot be in-

duced in the fertilized eo'SfS of E. esculentus bv similar treatment.

In eggs of which the whole nuclear structure has been disorganized,

the first segmentation-division is normal. The later segmentation of all

eggs which have been treated with hypertonic solutions is abnormal.

It is possible that the hypertonic solutions exert a tonic action upon
the nucleus, by upsetting the normal relationship of the cytoplasm to

electrolytic ions. The permeability of the egg is changed when a

spermatozoon enters, and presumably the change is constant in degree

for each species. AYhen, however, the sperm of a foreign species is

made to enter the egg, it may be that the change of permeability is not

that which would occur after the entrance of a sperm of the species to

which the egg belongs.

Early Stag-es of Segmentation in Echinus Hybrids. J

—

L. Doncaster

and J. Gray have studied in particular the question of the elimination

of chromosomes in crosses of Echinus miliaris and E. esculentus or

E. acutus. They find that E. esculentus 9 x E. miliaris i behaves

normally, with no ehmination, while E. miliaris 9 x E. esculentus or

E. acutus shows only a small percentage of developing eggs, of which
a considerable portion at least show elimination of one, or at most a few
chromosomes.

The experiments give evidence of a physiological differentiation

among the chromosomes. Some behave normally, others form vesicles,

or fail to divide. The hypothesis is discussed whether the vesicle-

formation depends on the disturbance of the osmotic relations between
the chromosomes and the cytoplasm.

* Quart. Journ. Micr. Sci., Iviii. (1912) pp. 337-52 (2 pis. and 4 figs.).

t Quart. Journ. Micr. Sci., Iviii. (1913) pp. 447-81 (4 pis. and 4 figs.).

I Quart. Journ. Mier. Sci., Iviii. (1913) pp. 483-510 (2 pis.).
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Coelentera.
^

Fresh-water Medusa from Bombay Presidency.*—Nelson Annan-

dale gives a preliminary description of Limnocnida indica sp. n., from

the Yenna and Koyna valleys of the Bombay presidency. It is clearly

allied to L. tanganicse (Bohm) and L. rhodesiae Boulenger, but e&ffers

from both in the arrangement of its tentacles and sense-organs. "^

Fresh-water Medusoid from Western India, j—F. H. Gravely and

S. P. Agharkar give some account of Limnocnida indica Annandale, from

the Yenna and the Koyna. Specimens of both sexes were found in

abundance. In both the gonad-ring is white, but in the female it \$

marked by numerous equidistant vertical grooves, whereas in the male

it is quite smooth. Evidence of Entomostraca was found in the stomach.

There is probably an asexual hydroid stage which lives attached to rocks

(there were no water-weeds) at the bottom of deep pools. This hydroid

probably produces medusse by budding from February till April or May.

After that it stops, whether the pool in which it lives is flooded or not,

and very possibly dies.

Genus Errina.J—S. J. Hickson revises the Stylasterine genus Errina,

and discusses the minute structure. He deals with the gasteropores,

the gonophores, and the coenenchymal canals. From the revision it

results that the genera Labiojwra and Spinipora must fall into the genus

Errina. In the Errifia group of species the coenosteum is hard and

compact, perforated by well-defined coenosteal pores, and with grooved

spines turned towards the apex of the branch. In the Lahiopora group

the coenosteum is granular and reticulate, without well-defined coenosteal

pores ; there are grooved spines turned away from the apex of the

branches, or clustered and irregularly placed.

Protozoa.

North American Fresh-water Rhizopods and Heliozoa.§—G. H.
Wailes reports collections from the States of New York, New Jersey,

and Georgia. Of Rhizopoda, 161 species and varieties are recorded, in-

cluding five new species and ten new varieties. About forty are recorded

for the first time from the United States. Four species of Heliozoa are

also recorded. The majority of the North American species, say 80 p.c,

were similar to those found in Europe.

Studies on Paramoebae.lj—V.^^moki ^edXs With Para^nw'ba pigmen-

tifera Grassi and P. chsetognatlii Grassi, which occur as parasites in the

caudal coelom of Chastognatha. He describes the cytoplasm, with its

extraordinarily strong granulation, its large vacuoles, its fatty and other

* Records Indian Museum, vii. (1912) pp. 253-6 (1 fig.).

t Records Indian Museum, vii. (1912) pp. 399-403 (1 pL).

X Proc. Zool. Soc, 1912, pp. 87G-96(3 pis.;.

§ Journ. Linn. Soc. (Zool.) xxxii. (1912) pp. 121-61 (1 pi.).

11
Zeitschr. wiss. Zool., ciii. (1912) pp. 449-518 (4 pis. and 4 figs.).
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inclusions, and so on. The nucleus shows an " internal l)odj," rich in

chromatin. The " accessory l)ody," which Schaudinn described, is dis-

cussed at length. It has centrosomes and a " middle piece," which
may be regarded as a specialized second nucleus. The process of

division is described, and the formation of flagellate gametes in P.
'pigmentifera. A comparison is made between the two parasitic species

and Schaudinn's P. eilhardi. Attention must be drawn to the striking

and interesting figures accompanying the paper.

Monograph on Acinetaria.*—B. Collin deals with the morphology,
physiology, and taxonomy of the Acinetaria. He describes the minute
structure of the ectoplasm and the endoplasm, the tentacles, the nuclei,

the mode of fixation, the production of " embryos " and vermiform
bodies, the occurrence of fission, the details of conjugation, the encys-

tation, the nutrition, the movements, the inter-relations with other

creatures.

Eight families are recognized—Acinetidse, Discophryidfe, Dendro-
somid^e, Dendrocometidse, Ophryodendridge, Podophryid^, Ephelotidse,

and Hypocomidse. Collin thinks that the origin of the Acinetaria

must be looked for among the Yorticellids. We cannot do more than
call attention to this very valuable monographic study.

Reactions of Peranema.f—S._0. Mast has experimented with this

colourless cigar-shaped Flagellate. It usually moves in contact with

the substratum by means of a combination of wave-like contractions

of the body and the flagellum, but it can move by the action of either

alone. The action of the flagellum is ordinarily the more effective.

When very strongly stimulated, as by the addition of chemicals, it

swims through the water free from the substratum, much like Euglena.

This is rarely seen in normal environment.

When crawling, the flagellum projects straight forward ; only the

tip is active, and the organism usually moves on a straight course with-

out rotation on the long axis. When swimming, the entire flagellum

beats in a rotary wave-like fashion, and the body rotates on its long axis

and takes a spiral course. The animal does not orient itself. It

responds to light very indefinitely, if at all.

If the flagellum comes into contact with an object, the animal bends
always toward the larger lip, then proceeds on a new course more
or less at right angles with the old. The same response can be in-

duced by constant stimulation of any part of the body, or by chemical

stimulation. There is sometimes local contraction at the point of stimu-

lation, but this does not apparently influence the direction of motion.

If the body becomes lodged or entangled, the tip of the flagellum

gradually beats more and more vigorously. If this does not free the

animal it bends towards the larger lip, so as to extend the flagellum in

a different direction. Bending the body, and beating of the flagellum

alternate until the animal becomes free or fatiofued. This behaviour'•&"

* Arch. Zool. Exper., li. (1912) pp. 1-457 (6 pis. and 111 figs,

t Journ. Animal Behaviour, ii. (1912) pp. 91-97 (1 fig.).
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seems to indicate that we have here different methods of response to the

same stimulus.

New Trypanosome from a Tick.*—A. Lafont describes Trypano-
soma hoylei sp. n. from a Eeduviid, Conorhinus rubrofasciatus, of

Mauritius. It is communicable to rats and mice. The new parasite

has considerable distinctness from other species, and is marked by
striking polymorphism, by the dimensions of its blepharoplast, and its

position relative to the nucleus in the adult form.

Life-history of Leucocytogregarina musculi.t—G. Sangiorgi finds

that this parasite ( = Leucocytozoon musculi Porter) can pass through
all its stages (schizogony, gamogeny, metagamy) in the lung of the
mouse. By asexual multiphcation 22-36 merozoites are formed. Two
isogametes conjugate to form a gamete, which leads to the formation
of eight sporozoites. There is no change of host required. Healthy
animals are mechanically infected by the agency of Hsematopinus
spinosus.

New Gregarine in Mid-gut of Bird-fleas.^— J. H. Ashworth and Th.
Eettie describe the structure and hfe-history of Steinina rotundata sp.n.,

from the mid-gut of fleas-

—

Ceratophyllus styx-—from a sand-martin's
nest. It is near Steinina ovalis Leger and Duboscq, but the spores are

larger and less strongly inflated. In the younger trophozoites, the pro-

tomerite and deutomerite together usually form an oval or sub-spherical

mass, but later the organism becomes more or less pyriform. The adults

are solitary, except when association in pairs occurs preparatory to the
formation of gametes. If there be an ultra-cellular stage, it must be of

brief duration. The cysts are spherical, 110-185 />t in diameter, and
without sporoducts ; the spores are oval, 11-12 /x long, and about 7 /a

broad.

Transmission of Leishmaniosis by Cultures.§— A. Yisentini finds

that guinea-pigs and rats possess natural immunity to a high degree
against the Leislimania of the Mediterranean basin in the flagellate

stage in cultures on blood-agar (method of Novy-McNeal-Nicolle).
This immunity is exclusively of a phagocytic nature. The Protozoa

injected into the peritoneum become rapidly engulfed by the leucocytes,

the mononuclears exclusively, and undergo gradual and progressive

alterations, ending in their complete destruction. At the end of 1 to

\\ hours, after the injection of 2 c.cm. of a culture in full develop-
ment, free flagellates are no longer to be found in the serum, and after

two or three hours even the last vestiges of them are almost destroyed
in the protoplasm of the phagocytes.

The Protozoa do not pass beyond the barrier of the peritoneum, and
do not find their way into the blood or the internal organs. These data
of observation receive full confirmation in the results of the cultures.

* Ann. Inst. Pasteur, xxvi. (1912) pp. 893-922 (2 pis.).

t Centralbl. Bakt. Parasitenk., liv. (1912) pp. 287-93 (1 pi).

: Proc. R. Soc, Ixxxvi. (1912) pp. 31-8 (1 pi).

§ Quart. Journ. Micr. Sci., Iviii. (1912) pp. 373-84 (1 pi.).
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Myxosporidia of Norwegian Marine Fishes.*—M.Auerl)ach deals
with fifteen different species of Myxosporidia, which he has found in
thirtj-six different species of fishes. He found four genera of Mikto-
sporea, with at least eight species, two genera of Disporea and six species,
one representative of the Poljsporea, and no representatives of the Mono-
sporea, which are known only from the Mediterranean. The author
discusses the life-history of Myxidium bergense and other forms.

* Zool. Jahrb., xxxiv. (1912) pp. 1-50 (5 figs.).

April 16th, 1913 K
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BOTANY.

GENERAL,
Including* the Anatomy and Physiology of Seed Plants.

Cytology,

Including- Cell-Contents.

Nucleolus of Spirogyra and Chromosomes of Higher Plants.*

A. Trondle has studied the nucleolus of different species of Spirogyra

and compared it with the chromosomes of higher plants. The results

of the investigation show a surprising agreement in structure and
character, while the nucleolus of higher plants is quite different from
that of Spirogyra. Both the chromosomes of higher plants and the

nucleolus of Spirogyra behave similarly towards weak and strong acids

and weak alkahs, and both can be stained with acid aniline dyes ; this

makes it probable that they both belong to the nucleoproteids. The
slight difference noticed in the action of hot water, may be regarded as

the result of a slight difference in the amount of free nuclear acid

present. While the behaviour of the nucleolus of Spirogyra towards

chemical reagents does not exclude the possibility of the presence of a

glycoproteid, other considerations make this improbable.

The author agrees with Meunier, Carnoy, and also with those modern
cytologists, who maintain that the nucleolus of Spirogyra is equivalent

to the chromatin of higher plants, and that in Spirogyra the chromo-

somes arise from the nucleolus.

Reduction-division in Fuchsia.

f

—B. McAvoy has investigated the

nuclear division in Fuchsia speciosa, and finds that in the reduction

stage, there is an end-to-end fusion of the univalent chromosomes,
followed by the formation of a spireme and a definite number of loops,

representing incipient bivalent chromosomes. Prior to the synaptic

conjugation, masses of chromatin form a definite mosaic in the nucleus
;

these masses gradually form themselves into granules connected by a

delicate thread. Subsequently the nucleus swells and the chromatin

masses collapse in a mass, either at the side or around the nucleolus,

although the latter may also be quite independent. The loops which
appear after the spireme stage are fourteen in number, and they thicken

and tighten into various sizes and shapes ; the fully formed chromo-
somes are connected by delicate threads.

The formation of the microspores is irregular, frequently as many
as eight being formed in one sporocyte.

Evolution of the Chalazogams.:|:—S. Nawaschin and W. Finn dis-

cuss the significance of chalazogamy arising from a study of Juglans

* Zeitschr. Bot., iv. (1912) pp. 721-47 (1 pi.)

t Ohio Nat., xiii. (1912) pp. 1-18 (2 pis.).

X Mem. Soc. Nat. Kieff, xxii. (1912) pp. 1-85 (4 pis.).
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nigra and /. regia. A brief summary is given by C. J. Chamberlain.*

Among the seed-plants there is an evident tendency to reduce the male
gamete so that the male cytoplasm does not take part in fertilization.

In this reduction the binucleate generative cell has played an important

part. Its appearance in the Gymnosperms (Abietineae, some Taxacese,

Gnetales) is accompanied by a constantly increasing disorganization of

the male cytoplasm, which finally leads to the naked sperm-nuclei of

the higher Angiosperms. The species of Juglans studied have l)inu-

cleate o'enerative cells which reach the embrvo-sac without disori>'aniza-O I/O
tion, and correspond exactly to the binucleate generative cells of certain

Gymnosperms. In this feature, therefore, these species occupy an
intermediate position between Gymnosperms, in which the cytoplasm

reaches the egg-cell, and the higher Augiosperms, in which the male
cytoplasm disorganizes in the pollen -tube or even in the pollen-grain.

The persistence of the male cytoplasm in Juglans is thought to be

a primitive character retained from their Gymnosperm ancestors, and
the appearance of this character in chalazogams is said to be significant

and is a further proof of the great age of these plants. The tendency
in seed-plants to reduce the male gametes seems correlated with the ap-

pearance of the pollen-tube, for the simpUfication of the male gametes
goes hand-in-hand with the evolution of the pollen-tube.

Structure and Development.

Veg-etative.

Ray Tracheids in the Coniferales.t—Ruth Holden has investi-

gated the presence or absence of ray tracheids in extinct and living

Conifers. These elements are found to be normally present in Pity-

oxyla onwards from the Middle Cretaceous period, and also in the

Abietine83. In the Taxodine^ and the Cupressine^ they are developed

as the result of injury to the branch ; and, on the evidence of the

traumatic recapitulation of ancestral characters, the author concludes

that the Taxodinege and Cupressinese are descended from Abietinese,

having sprung from that line at some time after the Middle Cretaceous

period. Ray tracheids are universally absent in the Podocarpinese,

Taxine^e, and Araucarinese, hence their lines, it is suggested, must
have come off from the Abietinete at some time before the Middle
Cretaceous. These conclusions are corroborated by a study of geo-

logical records and of other anatomical structures, such as resin-canals,

wood parenchyma, etc.

Anatomy of Stomata of Dicotyledons. I—B. Hryniewiecki con-

tributes a further paper upon the stomata of Dicotyledons. The new
type recently described by the author, as characteristic of the Saxi-

fragacete, has now been found in the Cunoniace^e, Platanaceae, Rosaceas,

Celastraceae, and Composit^e. In several of the Senecione^e three types

are common, viz., the normal type, the newly-described " trichter

"

* Bot. Gaz., Iv. (1913) pp. 94-5.
+ Bot. Gaz., Iv. (1913) pp. 54-64 (2 pis.).

X Bull. Internat. Acad. Sci. Cracovie, Ser. B, 1912 (Cracow), pp. 585-605 (5 pis.).
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stomata, and those usually associated with floating leaves. This con-

firms the view expressed in a previous paper, that the " trichter type
'"

is the transition stage between the other two types. Moreover, since

the normal type is the only one found in cotyledons, and in young
leaves which, on attaining maturity, adopt either the " trichter " type or

that found in floating leaves, it would seem as if the normal type is the

most primitive and gives rise to the other two types. It is of interest

to note that although the Crassulaceas are so closely allied to the Saxi-

fragaceag, their stomata are all of the normal type.

The internal and external conditions which induce modifications of

the stomata, such as those described, have yet to be discovered.

Structure of Tropical Wood.*—A. D. Hopkinson describes the

anatomy of various species of tropical wood ; transverse and longitudinal

sections were examined, and the descriptions include the wood paren-

chyma, the vascular bundles, the cambial tissues, the medullary rays,

and the colour. The species studied are as follows :

—

Pentaclethra

macrophylla, Conla edulis, Alstonia congensis, Sterculia tragacantha,

AlUzzia Wehvitschii, Pterocarpus Soyauxii, Staudtia hamerunensis,

Xylopia striata^ StercuUa oUotiga^ Rhizophora mangle, Kichxia elastica,

Piptadenia africana, Terminalia superba, Lophira alata, ChloropJwra

excelsa.

Immature Leaves of Woody Plants.!—R. Schramm has investi-

gated the anatomy of the young leaves of a large number of trees and
shrubs commonly found in Germany. The following natural orders

were studied :—Fagacese, Ulmacese, Betulacese, Aceracese, Oleacese,

Tiliaceee, Caprifoliacete, Cornaceae, Berl^eridacese, and Scrophulariacese.

In all cases the leaves of the seedhngs differed in structure from those

of the adult plants, being specially adapted to early conditions of

growth. The full-grown leaves are the result of a development ex-

tending over several years. The youth-form of leaf is constant and
hereditary, and bears some resemblance to that of leaves grown entirely

in the shade ; this resemblance is strong in Fagus, less so in Acer,

Carpimis, and Tilia. Shade-leaves may be regarded as a perpetuated

and more highly developed youth-form of leaf, resulting from a response

to special environment. By strong insolation and its accompanying
increase in temperature, the youth-form of leaf may be induced to

decrease its relative amount of spongy parenchyma, and to assume
more rapidly the adult form of leaf.

Germination, Development, and Anatomy of the Cistineae.J—R.
Gaume has studied several species of this family, and finds that they

exhibit great uniformity of structure. The outer integument of the

seed is reduced to a thin transparent membrane, but the inner is always

composed of several layers of cells, forming an outer crustaceous and
an inner membranous layer. All the seeds, especially of perennial

species, germinate quickly and easily. The embryo is curved in Heli-

* Beih. Bot. Centralbl., xxix. 2te Abt. (1912) pp. 441-56 (24 figs.).

t Flora, iv. (1912) pp. 225-95 (3 pis.).

X Rev. Gen. Bot., xxiv. (1912) pp. 273-295 (12 figs.).
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anthemum^ coiled in Gistm and Fumana. Tlie radicle never l)ears

absorbent hairs dnring the period of germination. During the first

few days the hjpocotyl produces an abundance of anthocyanin (except

in one species of Helianthemwn) ; it also bears numerous hairs through-
out its length, the upper ones l)eing secretory in function. There are

two types of seedlings, viz. the Helianthemum type having oval dis-

tinctly stalked cotyledons, and the Cisius-Fumana type with cotyledons
which are linear, elongate, and sessile. The perennial species have
usually no underground stem, but Cistns umhellatus and Helianthemum
vidgare have well developed ones, capable of vegetative reproduction.

The anatomy of the root is continued as far as the cotyledons, and
then assumes an intermediate structure, which soon develops into

typical stem structure.

Anatomical Evolution in Kalanchoe.*—A. Dauphine has studied

the evolution of the conducting-tissues in K. laciaiata and K. crenata,

and finds that development proceeds along similar lines in the root,

hypocotyl, and cotyledons. At first there is alternate arrangement of

elementary tissues, and this gradually gives place to the superposed
arrangement, with a generative layer and secondary formations of wood
and bast. The progress of evolution is more marked in the upper
parts than in the lower, i.e. in the hypocotyl and at the base of the

cotyledons the arrangement is less primitive than in the radicle ; in

the cotyledons themselves and in the plumule the final stages of

development are complete.

Structure of Lobelia.!—L. Armand has studied the structure of

L. Dortmanna, especially with regard to modifications resulting from an
aquatic mode of life. The most interesting features are (1) the presence

of lactiferous vessels
; (2) perforations of the cortical cells of the root

;

(3) the difference in structure of the upper and lower parts of the leaf ;

and (4) the presence of stomata on the submerged leaves. This species

of Lobelia resembles the land species in having a diarch root ; in the

presence of hydathodes at the tips of the leaves and also of the bracts ;

in the stomata of the aerial stem, leaves, and l)racts ; in the lactiferous

vessels of the submerged stem : and in the phellogen-formations of the

flower-stalk and leaf-tip. It differs from them in the absence of lacti-

ferous vessels in the root, also in the perforated cortical cells of the

latter ; in the al)sence of hairs on the root, stem, and leaves, and in the

few stomata of both the latter organs ; in the lack of secondary tissues

in the root and aerial stem ; and lastly, in the large air-spaces in the

root, mesophyll of the leaf, and pith of the flower-stalk. These latter

modifications may be regarded as directly connected with the aquatic

mode of life.

Development of the Vascular Structure of Dianthera americana.J
W. Ralph Jones, as a result of the examination of this member of the

* Ann. Sci. Nat. Bot., xv. ^1912) pp. 153-63 (15 figs.),

t Rev. Gen. Bot., xxiv. (1912) pp. 465-78 (18 figs.),

i Bot. Gaz., liv. (1912) pp. 1-30 (4 pis.).
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family Acanthacese, finds the mature plant to be astelic, not poljstelic

as stated by Holm. It has six peripheral meristeles, and one central

medullary bundle, each completely surrounded by an endodermal sheath ;

these anastomose at the nodes. The seedling is at first monostelic
;

the individual Inindles become gradually surrounded by the endodermal
sheath. The mature type with six bundles is derived from the seedling
type with four by the increase in size of the leaf-gaps. The axis of the
inflorescence is monostelic. The species differs from related forms in

tlie lack of interfascicular cambium, the individual bundles becoming
surrounded by endodermis. The medullary bundle is comparal)le to the
medullary bundles of AcantJms spinosus, many Campanulacege, and other
plants. It is probable that astely is merely a phase of monostely, the
endodermis being a physiological layer, the medullary and cortical

parenchyma becoming similar owing to like physiological conditions.
Astely in the species in question is probably correlated with its*aquatic
habitat. »

Anomalous Stem-structure in Rochea.*—R. Hamet contributes a
note upon certain anomalies in the stem-structure of Rochea coccinea^

and draws attention to the following points. The epidermis is composed
of^ a single layer of cells, the internal walls of which are slightly

thickened, and the external walls somewhat cutinized. The external
cortical tissues are composed of many layers of hexagonal cells, having
thin walls and triangular intercellular spaces, the latter being sometimes
replaced by collenchyma. The phloem is in more or less numerous
bundles, with occasional sieve-tubes, but no intercellular spaces ; the
xylem of these bundles consists of a few vessels embedded in paren-
chyma and without intercellular spaces. The pith is parenchymatous,
with many intercellular spaces. At each node there are two groups of

bundles, situated opposite to one another and outside the normal zone
of vascular bundles ; these anomalous bundles branch repeatedly, and
pass obliquely into the outer cortical tissues, but a median xylem vessel

and a few of the phloem elements from each, maintain a vertical position
and pass without l)ranching, as far as the next node, below which they
suddenly disappear. The structure of the leaf-stalk is identical with
that of the stem.

^Reproductive.

Life-history of Uvularia sessilifolia.f—Isabel Alden has studied
the development of the spores in this liliaceous plant, and tabulates the
following results. The archesporium and microsporangium, of from
three to six hypodermal cells, is differentiated in the first week in

August, when the hypodermal cells divide forming the primary sporo-
genus and the primary parietal cells. The latter divide several times,

giving rise to the wall of the sporangium and the tapetum ; the former
form several microspore-mother-cells which in October divide, forming
the usual tetrads. The microspores pass the winter unchanged, and in

* Comptes Rendus, civ. (1912) pp. 1256-9.
t Bull. Torrey Bot. Club, xxxix. (1912) pp. 439-46 (2 pis.).



ZOOLOGY AND BOTANY, MICROSCOPY, ETC. l7o

April divide to form the generative and the tube nuclei ; the division of

the former probably occurs after the shedding of the pollen.

The archesporium of the megasporangium is not differentiated till early

in March, and consists of a single hypodermal cell ; the adjacent cells show
gradations in size and characteristics of potential archesporial cells. The
archesporium functions directly as the megaspore-mother-cell and reaches

maturity about the middle of April. The reduction-division of the

megaspore-mother-cell takes place the last week of April, and two

megaspores are found about a week later.

Embryology of Rhus and Coriaria.—J. Grimm has studied the

flowers of Rhus and of Coriaria^ and confirms the opinion expressed

by Eobertson that the dioecious condition of R. Toxicodendron is of

recent origin, for the male flowers often produce female organs, which

develop in exactly the same way as in the female flower, and form a

rudimentary but complete embryo-sac with egg-apparatus, central

nucleus, and antipodal cells. By the fusion of the three carpels, a mass

of conducting tissue is formed, which, however, is only perfected in the

fertile carpels of the female flower. The embryo-sac has an open micro-

pyle and a hypostase at the chalazal end. The development of the

pollen is normal, the haploid number of chromosomes being fifteen and

the diploid thirty. The pollen-tube passes along the conducting tissue,

traverses the space between the carpel and the ovule, enters the funicle,

along which it makes its way as far as the chalaza, finally entering the

embryo-sac from the side or near the apex. Fertilization is normal and

double. The above description also applies to the embryology of

R. typhina and R. glaljra, and of Coriaria myrtifolia and G. terininalia,

but in the two former species, parthenocarpy may take place if fertiliza-

tion does not occur.

CRYPTOGAMS.
Pteridopliyta.

(By A. Gepp, M.A. F.L.S.)

Psaronius brasiliensis.*—F. Pelourde gives an account of the two

specimens of Psaronius brasiliensis (a paleozoic member of the Marat-

tiales which were collected in Brazil by Guillemin and by Martins.

A careful investigation of their structure leads him to say that they

are specifically identical. And he calls attention to (1) the great

clearness of the parenchymatous areas of stem and root, which rendered

these latter coalescent for the greater part of their length ; (2) the

constant presence of lacunse in the internal bark of the roots ; (3) the

large shape of the gum-cells, and their frequent joinings two or three

together
; (4) the form of the ligneous stars and the shallowness of their

inter-polar sinuses. The three latter characters combined suffice to dis-

tinguish F. brasiliensis from all other known types of the genus.

* Flora, iv. (Jena, 1912) pp. 309-334 (2 pis. and 3 i^gs.).

t Ann. Sci. Nat., ser. 9, xvi. (1912) pp. 337-52 (figs.).
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Frond of Zygopterideae.*—P. Bertrand publishes some notes on the

frond of the Zygopteridese, especially Glepsydropsis antiqua, Metaclepsy-

dropsis paradoxa, Etapteris Lacattei, and E. Shorensis, describing their

fibro-vascular bundles, their affinities, etc.

Forbesia cancellata.t—T. Johnson describes Fordesia cancellata, a

new genus and species of primitive fern from the Lower Carboniferous

of Bandon, Co. Cork. It had previously been recorded as Sphenopteris

sp. by Baily. Only impression-specimens are available, and these are

honeycombed structures, showing a differentiation into axis and leaf with

cuneate segments. It was a vascular cryptogam without vascular bundles.

Stachypteris Hallei.:]:—H. H. Thomas gives an account of Stachyp-

teris Hallei, a new Jurassic fern found at Whitby and Saltburn, and
describes the 3- to 4-pinnate frond, the sterile and fertile pinnules,

the sori, sporangia, spores. The plant possibly belonged to a group
intermediate between Cyatheacese and Schizaeacese.

Irish Coal-flora.§—E. A. N. Arber publishes some contributions

to our knowledge of the floras of the Irish Carboniferous Rocks, and
supplements Baily's records for the Ballycastle coalfield by recording

and describing the following species :

—

Arcliseocalamites sp., Adiantites

witiquus, Sphe?iopteris flabellata, Lepidodendron Veltheimi,L. Volkmanrii-

mium, L. conf. Rhodeanum, Stigmaria ficoides.

Diplolabis R6meri.||—W. T. Gordon gives an account of the struc-

ture and affinities of Diplolabis Romeri from the calciferous sandstone

series (Culm) at Pettycur, where specimens were found with stems,

petioles and roots connected. The stem has long internodes, and is

repeatedly branched ; the structure of the xylem is described in detail.

The petiole-traces resemble Zygopteris in one part, Diplolabis in another.

The root-traces are diarch. The plant had a creeping rhizome with

erect stipites. Diplolabis was allied to Osmundaceae.

Abortive Spike of Botrychium.f—0. 0. Stoland gives an ana-

tomical account of the abortive spike of Botrychiiim virginianuyn. His
conclusions are that :— 1. The leaf-trace of the petiole bearing the

abortive spike consists of several bundles, instead of the Wo bundles

usually found in the petiole bearing the fertile spike. 2. The two or

four strands supplying the abortive spike arise from the edges or base

of the gap in the leaf-trace. 3. The pair of sterile pinnas following

the abortive spike are supplied by two pairs of strands, originating in

the same way as those for the abortive spike, -i. The strands to the

abortive spike may or may not contain xylem, but never throughout
the entire strand. 5. The origin of the strands to the abortive spike

* Bull. Soc. Hist. Nat. Autun, xxv. (1912) 38 pp. (4 pis. and figs.). See also
Bot. Gentralbl., cxxii. (1913) pp. 6-7.

t Sci. Proc. Roy. Dublin Soc, xiii. (1912) pp. 177-83 (2 pis.).

X Proc. Cambridge Phil. Soc.,xvi. (1912) pp. 610-14 (1 i^l.).

§ Sci. Proc. Roy. Dublin Soc, xiii. (1912) pp. 162-76 (3 pis.).

li
Trans. Roy. Soc. Edinburgh, xlvii. (1911) pp. 711-36 (4 pis.).

^ Bot. Gaz., liv. (1912) pp. 525-31 (figs.).
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difiFers but i very slightly from those to the fertile spike, fi. The nature

of the vascular supply of the a])ortive spike supports Chrysler's con-

tention that it represents two fused basal pinnae.

Hymenophyllaceae.*—E. Rosenstock gives an account of the struc-

tural characteristics of some new species of Hymenophyllacea3 in the

Rijks Herbarium at Leyden, namely Hymenophylliim Pollenianum from
Madagascar, H. subdimidiatum from New Caledonia, Trichomanes re-

cedens from Borneo.

New Guinea Ferns.f—Gr. Brause gives an account of the ferns

collected in north-east New Guinea by Schlechter, Schultze and others

in 1907-10, and in the Bismarck Archipelago by Schlechter in 11)02-8.

He treats only of the new species, 59 in number, and supplies careful

descriptions of their morphological and structural characters, which are

of systematic importance. Several of the more peculiar species are

figured.

Bryophyta.

(By A. Gepp.)

Spermatogenesis in Blasia.j:—W. L. Woodburn gives an account of

spermatogenesis as observed by him in Blasia, preceded by a resume
of what is known of spermatogenesis in Forella, Marchantia, Fegatella,

Fellia, Mnium, Atrichum, Polytrichum. In Blasia the mitotic stages

in the spermogenous tissue show no indications of centrosomes, the

divisions occurring in the usual manner. The spindle of the last division

is often obliquely placed. A pair of spermatids, however, results from
each cubical cell. An individual membrane surrounds each spermatid,

but there is no separating wall between the two. The blepharoplast

first appears as a dense mass of cytoplasm, one in each of the pair of

spermatids, and at opposite ends. A thread or cord—the blepharoplast

—develops around the cell, near to the plasma membrane. It stains

homogeneously throughout. The nucleus lengthens in close contact

with it ; and the two soon become indistinguishable. The length in-

creases ; and two cilia are developed at the forward end. No accessory

bodies—" Nebenkorper " of Ikeno, nor " limosphere " of Wilson—are

differentiated.

Spermatogenesis in Polytrichum. §—N. Walker writes on al)normal

cell-fusion in the archegonium and on spermatogenesis in Polytrichum—a re-investigation of some work published by J. and W. van Leeuwen-
Reijnvaan. 1. It would appear that the fusion appearances described by
the latter were due to their special method of preparation of the material

before fixation ; for Walker found no fusion between the egg-cell and the

large ventral canal cell. 2. In the spermatogenic cells the nucleus con-

tains a large nucleolus connected with a peripheral reticulum by delicate

* Meded. v. Rijks Herb. Leiden, No. 11 (1912) 3 pp.
t Engler's Bot. Jahrb., xlix. (1912) pp. 1-59 (3 pis.).

t Ann. of Bot., xxvii. (1913) pp. 93-101 (1 pi).

§ Ann. of Bot., xxvii. (1913) pp. 115-32 (2 pis.).
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radiating threads. 3. During the prophase the chromatin passes along

the radiating threads to certain threads of the reticukim, which thicken

up ; and from these the spireme is organized. 4. The number of chromo-

somes is six ; and their number is not reduced during the last division.

5. During the reconstitution of the daughter-nuclei the chromosomes

show an end-to-end union, and a simple reticulum is formed by the de-

velopment of anastomosing threads. The chromatin gradually passes

from this reticulum and forms a nucleolus in the nucleus. 6. During

the anaphase of the last division a large particle of chromatin is gener-

ally detached from each of the daughter-chromosome groups and is

passed out into the cytoplasm. 7. Centrosome-like bodies occupy the

poles of the spindle during the last division, but not in the previous-

divisions. 8. The centrosome-Hke particle persists in the spermatid and

becomes the blepharoplast. 9. An extra division was observed in two
antheridia, and was preceded by the division of the blepharoplast ; but

the daughter particles did not in all cases occupy the spindle-poles.

10. The young spermatid contains, besides the nucleus, a conspicuous

blepharoplast. Most of the chromatin is passed from the nucleus into

the cytoplasm, and forms two spherical masses corresponding to the

single " Nebenkorper " of Ikeno. 11. An arched band is then developed,

probably out of the extruded chromatin, and passes round the periphery

of the spermatid, and joins the l)lepharoplast. 12. The nucleus lengthens

out along the arched band and re-absorbs most of it. 18. The nucleus

elongates further to form the body of the spermatozoid. At the an-

terior extremity is a small particle, probably the remains of the blepharo-

plast, and hereabouts the two long cilia are inserted. At the posterior

end is a conspicuous vesicle, the remains of the extruded chromatin.

14. In presence of water the ripe antheridium extrudes the spermatozoids

in a mucilaginous mass. Each spermatozoid rapidly revolves within a

spherical vesicle, from which in the laboratory it rarely succeeds in

escaping.

Riccia.*—V. Schiffner gives an account of the structural peculiari-

ties of Riccia sorocarpa var. Hegii^ a new hepatic from Lower Austria

and Transylvania ; and, in a critical discussion, shows that it is system-

atically distinct from R. pseudopapillosa and R. papillosa.

Weissia crispata.f—A. Cornet gives a careful description of the

characters of Weissia crispata Jur., a calcicolous moss hitherto unknown
in Belgium. It is related to W. viridula, and it ranges from Britain

to Tyrol and Marseilles.

European Hepatics.f—K. Miiller publishes another instalment of

his monograph of hepatics in Rabenhorst's Kryptogamen-flora, treating

of the following genera :

—

NoiveUia (1 species), Pleuroclada (1), Hygro-
biella (1), Eremonotus (1), Cephaloziella (23). The genera and species

are minutely described and figured, and critical notes are added. The
genus Cephalozidla is distractingly difficult ; and the author had been

at great pains to make the matter as clear as possible by means of

* Hedwigia, liii. (1912) pp. 36-40.

t Bull. Soc. Roy. Bot. Belg.,xlix. (1912) pp. 18-19.

X Leipzig : Kummer, 1913, pt. 2, Lief. 16, pp. 81-144 (figs. 24-40).
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carefully armng-ed tables, keys, and summaries. Six of the species are

described in the present instidment ; seventeen remain over.

New England HepaticsB.*—A. W. Evans publishes critical notes

on the folloAving eleven hepatic^e, several of which are new to the

eastern United States :

—

Neesiella jjilosa, Lophozia Hatcheri {L. Baueri-

ana), L. heterocolpa, L. ohtusa, Ohiloscyphus ascendens, C. fragilis^ C.

rivularis, CephalozieUa bifida, C. byssacea, C. pctpiUosa, Antlioceros caro-

linianus. In point of structure there appears to be nothing to distin-

guish the Antarctic Lophozia Hatcheri from the northern L. Baneriana.

As to ChiJosf'i/phi(s, Schiffner published a critical review of the European
species in 1912, and disagreement prevails as to the value of the various

species. Evans discusses in detail the structure of the three species

above cited, and the views of various authors as to their status.

New West Indian Lejeuneag.t—A. "W. Evans gives an account of

some new hepaticse from Jamaica :

—

DiplasioJejeunea Johnsonii^ Lejjto'-

colea appressa, and RectoJejennea Maa-onii^ with detailed descriptions

and figures of their structure and specific characters.

Bryophytes of Bolivia. J—J. Perkins gives an account of the

plants collected in the high Andes of Bolivia by K. Planz and Edith
Knocke, including a list of three hepatics, determined by F. Stephani,

and of twenty mosses, eleven of which are new and are described by
Y. F. Brotherus.

Mosses of Borneo.§—Y. F. Brotherus publishes a hst of the mosses
collected by H. Winkler in south-east Borneo, seventeen species, four

of which are new to science. Careful descriptions of these are supplied.

Mosses of Lomhok.||—Y. F. Brotherus gives a Hst of the mosses
collected in Lombok Island by the Elbert expedition to the Sunda
Islands. The number of species is sixty-seven, and among them are

eleven new species, the characteristic structure of which is described

and for the most part figured.

Thallophyta.

Algae.

(By Mrs. E. S. Gepp.)

Chlamydomonas.lT—P. Desroche has made experiments on Chlamy-
domonas Steinii to determine the effect of different rays of light on its

growth. He placed drops of nutritive solution containing zoosporangia
under three bell-jars with double walls. Through the first only the
red rays could pass ; through the second only the middle part of the
spectrum ; through the third only the blue, indigo, and violet. He

* Rhodora, xiv (1912) pp. 209-25.

t Bull. Torrey Bot. Club, xxxix. (1912) pp. 603-11 (1 pi.).

X Engler's Bot. Jahrb., xlix. (1912) pp. 173-19.

§ Engler's Bot. Jahrb., xlix. (1913) pp. 349-52.

II
Meded. v. Bijks Herb. Leiden, No. 14 (1912) pp. 15-30 (9 figs.),

i C.B. Assoc. Fr. Avanc. Sci., 40e sess. (Dijon, 1911) pp. 485-7.
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found that the blue rajs caused the spores to come to rest ahnost im-

mediately, and active cellular division to take place. The red rays were

favourable to the mobility of the spores, and hindered cellular division.

Green rays do not hinder cellular division, and even perhaps encourage it.

Synura uvella.*—W. Conrad describes and figures a filamentous

state of Synura uvella^ a Chrysomonad with two equal cilia. Usually

the colonies are spherical with ovoid individuals attached by their acute

ends around a central point. Frequently the colonies are filamentous,

or form cylindric masses around a filamentous axis 260-300 />t long.

The filament is proper to the colony, and is not of foreign origin. The
author appends a list of the plankton species obtained from the Kappen-
berg Moat in February and March.

Survey of Oriental Lakes.f—A. Forti pubHshes a preUminary notice

of a limno biologic survey of the Orient ; and gives a long table of

338 species of plankton, both animals (96), and plants (242), with their

superficial and vertical distribution in sundry lakes of Eastern Europe
and Anatolia. The algae belong to the following groups : Myxophycese,
Mastigophora, Chlorophycese, Cystoflagellatae, Peridiniacese, Bacillarieae,

Conjugatag.

Portug-uese Plankton.J—L. W. Carrisso publishes the second part

of his report of the plankton material collected on the coast of Portugal.

In the first part, the author treated of the Porocentracea? and the

Peridinie^e. In the present paper, he enumerates the Bacillariaceae,

which amount to fifty-one species. A table shows the time of collection

and the frequency of the species.

Peridinieas resembling Flagellates and AIg8e.§—G. Klebs has
examined numerous new organisms resembling Peridiniea^, and seeks to

show the connexion between this group and Algse and Flagellatse.

Certain new brown-coloured horned cysts, which occasionally develop
Peridiniean swarmspores, are placed in the new genus Gystodinium in

Peridiniege. Another new genus, Hypnodinium^ shows typical Peridiniese

furrows. The old Pyrocystis and other new genera are also shown to

l)elong to Peridiniese. Among the forms examined, two types were
observed : the filamentous without a nucleolus, and the fine-grained with
a nucleolus. They are, however, not fundamentally different. The
author claims that the scheme drawn up by him twenty years ago still

holds good as regards the relationship of Peridiniese and other Protista.

He gives here a clear systematic synopsis of the newly descri1)ed species.

Fresh-water Phytoplankton of Java.||—J. Woloszynska writes an
account of the phytoplankton of the Javan lakes, including the Sawa.

* Bull. Soc. Koy. Bot. Belg., xlix. (1912) pp. 126-32 (2 figs.)

t Niiov. Notar., xxiv. (1913) pp. 23-36.

t Bol. Soc. Brot. Coimbra, xxvi. (1911-12) pp. 5-84, 190-290. Published also
by Coimbra Univ., 1911, pp. 38-113 (5 pis.). See also Nuov. Notar., xxiv. (1913)
p. 49.

§ Verb. Nat. Hist. Med. Verein. Heidelberg, n.f. xi. (1912) pp. 369-451 (1 pi.).

II
Bull. Int. Acad. Sci. Cracovie, 1912, pp. 649-709 (4 pis. and figs.).
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He considers that the plankton-algse show no special endemism, but

are more or less cosmopolitan. He draws attention, however, to the

occurrence of Anabwna as characteristic of tropical waters, and he

divides the ij^enus into Euanahaena and Analsenopsis ^ the former section

having intercalary, the latter terminal heterocysts. Notes are given on

the special plankton of the respective ponds of Sawa, followed by the

systematic account of all the species recorded. Critical notes are often

appended, and novelties are described and figured.

Eucapsis, a new Genus of MyxophycesB.*—F. E. Clements and H.
Le Roy Shantz describe and figure a new genus of blue-green algag

—

Eucapsis, allied to Merismopedium and analogous to Sarcina. The
species is Eucapsis alpina, and it occurs in a lake on Bald Mountain,

Colorado. The cubical floating colonies consist of about 32-512 cells,

immersed in a colourless gelatinous matrix.

Radiofilum.t—J. Brunnthaler gives an account of the genus Radio-

fllum and its history. It is characterized by its gelatinous sheath, which

has a radial structure. The cells are spherical or ovoid, and possess

one to two pyrenoids and a nucleus. The plant has mostly been referred

to the Ulotrichace^ and to the Tetrasporacege, l)ut all its characters

tend to show it to be a Desmid. It should stand in the sub-family

Placodermeae, near Desmidium. It contains three species.

Gloeotsenium.J—E. N. Transeau writes an account of the life-

history of Gkeotsejiium, which he has studied for seven months under

culture. He gives first a short history of past work on the genus, and
then describes his own results. The mature plant may occur as one-

celled individuals, and as two-, four-, and eight-celled families. The
first of these types is comparatively rare ; the last exceedingly so.

Each of the four types is described. The mature colonies do not

divide, that is, the two-celled mature colonies do not form four-celled

colonies directly. The size of the family is determined by the number
of divisions that take place within the aplanospore. The author con-

siders that zoospore-production is improbable. He places the genus

near Oocystis, among the Scenedesmacese, and draws up a new generic

diagnosis.

Hgematococcus pluvialis.§— H. C. Jacobsen gives an account of

the necessary conditions of cultur*^ of Bsematococcus pluvialis. This

species is of common occurrence, but only in favourable conditions.

For its inorganic, autotrophic nutrition N, P, S, K, and Mg are neces-

sary ; Ca acts adversely on it. It grows only in solutions having a

slight salt-concentration, and is very sensitive to acid and alkali.

Soluble combinations of heavier metals act on the whole unfavourably

on the reproduction. The formation of the red colour is brought

about by several factors, which are discussed. The haematochrome,

* Minnesota Bot. Studies, iv. (1909) pp. 133-5(1 pi.).

t Oesterr. Bot. Zeitschr., Ixiii. (1913) pp. 1-8 (figs.).

X Bot. Gaz., Iv. (1913) pp. 66-73 (1 pi. and figs.).

§ Folia Microbiol. Delft, i. (1912) 35 pp.
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wliich consists mainlj of carotin, probably serves for the absorption of

heat, for protection against Hght, and for reserve material. The
carotin takes no part in assimilation.

Hydrodictyon.*—S. Yamanouchi describes a new species of Hydro-
dictyon, H. africanum^ which appeared in a culture of soil sent from
Valkenberg- Ylei, near Cape Town. Its development from the early

stages was carefully watched, and is here figured and described. It

differs from H. reticidatum in size and habit, as well as fundamentally

in the structure of the cell, by possessing definite plastids in which
starch is formed. The division of the nucleus is described and figured.

Gametes (? zoospores) were observed.

Sporulation in Diatoms.f—L. Mangin writes an account of the

sporulation of diatoms, giving the work and views of former authors

and the state of our knowledge at the present. Two kinds of spores

exist among diatoms : statospores or endocysts, and microspores. The
endocysts are protoplasmic masses condensed in the interior of the

valves of an individual, covered with a siliceous shell of two valves,

often ornamented. They have frequently been described as distinct

species, Dicladia, etc. When liberated they fall to the bottom of the

sea. They occur at the end of each period of vegetation. Among
plankton diatoms, two series may be distinguished. One is formed of

individuals capable of producing endocysts, which reproduce the species

after a resting period. The other comprises dimorphous species such as

Chsetoceros didymus, etc., which present first purely vegetative indivi-

duals, and later reproductive individuals destined to produce only

endocysts. Speaking generally, the author holds that endocysts

characterize neritic diatoms, and microspores pelagic diatoms. Certain

species, however, possess both formations. The formation of micro-

spores explains the sudden appearance of a species in masses. Mangin
insists on the unsatisfactory methods of collection, by which the smallest

organisms escape through the finest meshes ; also on the frequent

injury to the organisms, which prevents a series of observations of

development.

False Conjugation of Diatoms.J—E. Penard describes some in-

stances of false conjugation of diatoms frequently observed in the Lake
of Geneva. The species concerned are Navicula viridis, Cymatopleura

solea, and C. elUptica. The arguments against its being a true conjuga-

tion are that cliains are unknown in these species ; that one individual

is generally smaller than the other ; that sometimes not two, but three

individuals become united at a common point. When two diatoms

meet, one 2:lides over the other till the little mucilas:inous mass in its

rear catches against that of the other diatom and cannot be detached.

The third one breaks away when an attempt is made to mount the

group. The nucleus shows no special change. The unions occur only

between members of the same species.

* Bot. Gaz., Iv. (1913) pp. 74-9 (figs.).

t Rev. Sci., 1912, pp. 481-7 (figs.).

X Bull. Soc. Bot. Geneve, iv. (1912) pp. 245, 248-9.
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Diatoms of Artesian Wells.*—P. Friedrich and H. Heiden give an
account of the litorine and prelitorine formations under the Priwall at

Travemiinde. The diatoms, met with in two strata of sand passed

through during the boring of artesian wells, were found to be of fresli,

brackish, and sea-water types, and belong to several tribes of the

Diatomaceaj.

Revision of ChaBtoceras.t—C. H. Ostenfeld publishes a revision of

the marine species of Chsetoceras, section Simplicia, giving for each

species the synonymy, description, critical notes, and text-figures ; also

an analytical key.

Algae of Franche-comte.J—J. Yirieux gives a list of the principal

algae of interest found by him in Franche-Comte, some rare, others not

previously recorded for France, others new to science. He describes the

latter and annotates the rest.

Bryopsis muscosa.§—A. Famincyn writes a few notes on Bryopsis

muscosa Lam., which he studied in a fresh condition at Monaco in 1909
to 1910. After summarizing the differences between the genera Bryopsis

and Fseudobryopsis, he describes his observations on the chlorophyll-

grains and chromatophores of B. muscosa. This alga is, he states, the

only one in which chlorophyll-grains and chromatophores may be

observed side by side in the same cell. The " chromatophore " is, ac-

cording to this author's definition, simply the coloured plate of the

chlorophyll-grain ; while the " chlorophyll-grain " includes the coloured

plate, the pyrenoid, the protoplasm, and the membrane. The author

proceeds to describe these bodies in detail, as well as the experiment by
which he demonstrated the functional difference between the outer,and
inner side of the chlorophyll-grain. The chromatophores are cut off

from the chlorophyll-grain by transverse division. The author remarks
also certain oval cells containing zoospores, which he found fairly often

on the main stem of B. muscosa—whether belonging to the alga or

epiphytic on it he could not determine. Also he observed that small

cells are cut off from many gametangia. Their development he was
unable to follow.

Dictyosphaeria.ll—W. xlrnoldi continues his studies on the morpho-
logy of marine alg^e, and in the present paper describes the structure

of the thallus of Dktyosphseria. The material was collected by him-
self in the Malay Archipelago. The early stages of D. favulosa with

the long foot-like prolongation are described and figured, as also the

development of the tenacula, which may arise either from the foot-cells

or from the thallus direct. The other species, D. Versluysii^ W. v. B.

and D. intermedia W. v. B. were also examined. The structure of the

protoplast of Dictyospheeria is discussed ; and remarks are made on the

* Mitt. Geogr. Ges. Nat. Hist. Mus. Liibeck, Reihe 2, Heft 25 (1912) 78 pp. See
alsoNu'ov. Notar., xxiv. (1913) p. 51.

t Medd. Komm. Havundersog. Plankton, i. (1912) No. 10, p. 11 (24 figs.).

: Biill. Soc. Hist. Nat. Doubs, No. 21 (1911) 10 pp. See also Nuov. Notar.,
xxiv. (1913) p. 53.

§ Ber. Deutsch. Bot. GeseU., xxx. (1912) pp. 431-5 (1 pL).

II
Flora, n.f., v. (1913) pp. 144-61 (1 pi. and figs.).
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zoospores (? gametes) of D. Versluysii and D. favulosa. The author

concludes with a short criticism on the work of Derschau and Lewitski

on mitochondria.

AlgSB on Marine Birds.*—C. Lindner cites a passage written by
C. Bolle t with reference to the Mediterranean Cormorant {Phalsero-

corax Desmaresti)^ a young specimen of which was found to have the

feathers of its back, shoulders and tail stained with a green substance

which was proved by P. Savi to consist of an Ulvaceous alga. The
microscopic structure of the alga was briefly described, and the name
Ulva involvens proposed. But the proper systematic position of the alga

remains a matter of doubt and requires investigation. Lindner suggests

that the reported luminosity of some owls may be due to micro-organisms.

Melobesiese of the Charcot Expedition.!— Madame Lemoine
reports on the Melobesie^ collected during the Charcot Expedition of

1908-10. Five species are known in Antarctic regions, of which one

is new and widely distributed. It represents in the Antarctic the

group with no hypothallus. All occur in the littoral zone, except

Lithothamnium Lenormandi, which has been dredged from 50 m.
Four species are common to the west coast of Graham's Land and Tierra

del Fuego ; and two to Graham's Land and South Orkneys.

Guerinia.§—C. A. Picquenard gives a description of Guerinia, a

new genus of Floridese allied to Rhodochortoti or to Schmitziella, and
founded on a species instituted by the Crouan brothers under the name
Hapalidium caUithamnioides.

Oceanic Alg8e.|l—A. Mazza continues his studies of oceanic algology

and discusses the structure and morphology of the following genera :

—

Microdadia (4 species), Campylsephora (1), Rhodochorion (2), Thamno-
carpns (1). These genera belong to the Ceramiacese.

v^Coloration of Floridese.f—H. Kylin writes on the green and
yellow colouring matters of Florideae. Discussing chlorophyll and its

relation to phycoerythrin, he states that after examination of Geramium
rubrum he finds the green colouring matter contains magnesium and
therefore is true chlorophyll in the sense of Willstatter. He considers

that chlorophyll and phycoerythrin in living chromatophores of

Florideae are two independent colouring matters occurring together and
not chemically connected with one another. As regards the yellow

colouring matter, the author proves the presence of carotin in a number
of species of which he gives a list. In G. rubrum carotin was shown
macrochemically, as well as xanthophyll and another allied yellow matter.

L. Marchlewski ** criticizes the work of Kylin, and makes suggestions

as to methods of investigation.

* Irish Naturalist, xxi. (1912) pp. 52-3.

t Journ. f. Ornithologie, xiii. (1865) pp. 419-20.

i Comptes Eendus, cliv. (1912) pp. 1432-4.

§ Trav. Sci. Lab. Zool. Phys. Marit. Concarneau, iv. fasc. 3 (1912) 5 pp. (2 pis.).

II
Nuov. Notar., xxiv. (1913) pp. 1-22.

i Zeitschr. Phys. Cheraie, Ixxiv. (1911) pp. 105-22.
** Zeitschr. Phys. Chemie, Ixxv. (1911) p. 272.
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Cystoseira.*—C. Sauvageau pnblislies a moiiograpb of the Gystoseira

of tilt' Mediterranean and the Atlantic Coast of France. His work

includes a consideration of the vegetative structure, the iridescence, the

aerocysts, the cryptostoniata, the fructification, and the dehiscence.

The thirty-three species recorded in De Toni's Sylloge Algarum from
this region are reduced to sixteen good species and four doubtful ones.

Several new names are created according as the confusion regarding the

identity of old species makes this necessary. Diagnoses and a table for

the determination of species are given. The paper is a valuable

addition to algology.

Conceptacles of the Fucaceae.t—W. Nienburg publishes the result

of an examination into the earliest stages of the development of con-

ceptacles in Fucaceie. The sul)ject has arisen from time to time, but

has not been investigated with sufficient thoroughness up to the present.

Nienburg has obtained material of eight genera :

—

Fucus, Felvetta,

Ascophi/Uum and Fi/oiojjhf/ciis, Himanthalia, Cystoseira, Halklrys, and
Sariiassum. The belief hitlierto has been that the conceptacle was-

formed by the arrested growth of a superficial initial cell, the walls of

the conceptacle being formed by the subsequent continued development

of the surrounding cells. The author of this paper finds, however,

that the earliest stages of the conceptacle, always situated in the apical

depression of the alga, show an initial cell which divides in a different

manner, according to its genus. Tiie eight genera examined may,

however, be classed in two groups :—1. Cystoseira^ Halidrys, Pycno-

phycHs, and Sargassum with a " tongue-cell." 2. Fucus, Felvetia, and
Asco^jJii/lfum without a " tongue-cell." HmanthaUa stands alone with

a somewhat primitive character. Nienburg's conclusions agree with

the grouping of Oltmann's, based on vegetative structure and the

apical cell.

Cutleria.J— S. Yamanouchi follows up his preliminary studies on

Outleria, published a few years back, bv a complete account of his

investigations on Ciifleria and Aglaozonia. For Outleria there is de-

scribed the mitosis in the vegetative cells of the male and female plants,

the formation of the male and female gametes, the fertilization and the

germination of the fertihzed female gametes, and the germination of

the unfertilized female gametes ; foj- Aglaozonia, the mitosis in the

vegetative cells, and the formation and germination of the zoospores.

Finally, there is a brief discussion of the cytological phenomena and

the ahernation of generations. The nuclear conditions in the fife-

history of C. mulfifida are summarized as follows :— 1. The nucleus of

both male and female plants contains twenty-four chromosomes, and

the male and female gametes contain tlie same number. '2. In the

union of gametes the number is doubled, and forty-eight chromosomes
appear in the sporelings, which develop into the Aglaozonia form of

* Bull. Stat. Biol. d'Arcachon, xiv. (1911-12) 424 pp.

t Zeitschr. Hot., v. (1913) pp. 1-27 (figs, ir text).

i Bot. Gaz., liv. (1912) pp. 441-502 (10 plr and figs, in text).
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CufUria. Therefore, the individual bearing the name of GutUria mvJ-

tifida represents the gametophytic phase of the species, twenty-four

being the gametophytic number of chromosomes ; and the Aglaozonia

form of CutJeria represents the sporophytic phase, forty-eight being

the sporopliytic number. 3. A/jJaozonia rep fam contains forty-eight

chromosomes, and the number is reduced in zoospore formation, the

zoospore containing twenty-four chromosomes. The zoospore with the

reduced number of chromosomes germinates without conjugation. The
individual grown from the germinating zoospore presents a striking

similarity to the young form of Cutleria in nature, and contains twenty-

four chromosomes, the same number as the latter. Therefore it is

evident that the individual bearing the name of Aglaozonia repta/is

represents the sporophytic phase of the species, forty-eight being the

sporophytic number of chromosomes, and that the gametophytic phase

is represented by the individual grown from the zoospore, and resembling

the young form of Cutleria in nature. It is certain that A. repta/is^ as

it occurs in nature, is identical with the Aglaozonia form of C. muUifida

as developed in cultures, and now determined to be the sporophytic

phase of the species. 4. Therefore, G. muUifida and A. reptans repre-

sent respectively gametophytic and sporophytic generation of a single

species, the two generations alternating in the life-history of Gutleria.

5. The female gamete of Gutleria may germinate apogamously. There
is no irregularity in the mitotic process, twenty-four chromosomes being

invariably present. The individual produced in its early development
differs somewhat from the product of the fertilized gamete, but the fate

of the apogamous individual was not determined.

Chara foetida.*—H. Losch describes the occurrence of a second
involucral sheath on the oogonial bud of Chara fmtida^ arising below
the normal sheath, and gives explanatory diagrams of both normal and
abnormal oogonial buds. The development of the abnormal cells could

not be traced.

AlgSB of the Adriatic!—J- Schiller gives an account of the

botanical results of the cruise of the ' Xajade ' in the Adriatic during
the summer of 1911. Both benthos and plankton were studied along

the whole eastern shore of the Adriatic, except the well explored gulfs

of Triest and of Quarnero ; and excursions were made across to the

Italian shore. Lists are given of the algae collected at the various

places of call, and of the species obtained by dredge or trawl, with

records of the depths from which they all came. The horizontal and
the vertical distribution of the species is discussed and illustrated with
tables. The biological relation of the species to light, warmth, salinity,

purity, etc., of the sea-water is similarly treated. The methods of treat-

ing the plankton—separated by net, filter or centrifugalization—is

described, and the results are summed up in lists and tables.

Ber. Deutsch. Bot. GeseU., xxx. (1912) pp. 516-22 (figs.).

t Oesterr. Bot. Zeitschr., Ixxii. (1912) pp. 359-68, 411-16, 477-95.
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Fungi.

(By A. LoRKAiN Smith, F.L.S.)

Study of Rhizopus.*—Jim Haiizawa has made cultures and com-
parative studies of a number of species of this genus, which he classifies

in three groups :— (1) The nigricans-gvonip, with rather large sporangia

and spores
; (2) the nodosKS-gYowi^, altogether smaller ; and (::>) the

ori/zde-grou-p, of which the species are thermophilous. He lists the

species under each of these groups, and gives a kev to their determination.

Spore-germination and Infection with Plasmopara viticola.t

—

This subject has been studied by C. T. Gregory. He was successful in

following the germination of the oospores. They produce a promycelium

terminating in a conidium; which again germinates, forming zoospores ;

these latter infect the host-plant. The zoospores or swarmspores pene-

trate the leaf by the stomata of the under surface. A detailed account

of the germination of the spores is given by the writer.

Genus Keithia.|—E. J. Durand gives an account of the three

species comprised in Keithia. They are all parasites of coniferous

leaves, and the genus is allied to Fhacidmm^ from which the first species,

Keithia (Fhacidinm) tetraspora was withdrawn on account of the septate

spores. In all the species there are only two to four ohve-brown spores

in the ascus, and the excipulum and hypothecium are poorly developed.

Claviceps purpurea. §—A. de Jaczewski placed a large number of

sclerotia of ergot in a box filled with earth, and left it exposed to all

weathers during the winter. Some of the sclerotia were scattered over

the surface of the soil, others were buried to a depth of 4 cm. Towards
the end of May growth began, and by the middle of June an immense
quantity of heads had appeared. Those that were buried appeared

above the soil at the same time, and differed only in sending up longer

stalks. Ascospores sowed on gelatin or agar germinated and formed a

felt of mycelium, with conidia similar to those produced in the Sphacelia

stage.

Occurrence of Monilia in Sweden.
||
—Diseases of fruit-trees caused

by Monilia have been known in Sweden since 1894 : J. Eriksson has

now made a special study of them, to determine if possible the manner
in which they survive the winter. Sour cherries and certain apples

were selected for observation. The author describes in both cases -the

attack and progress of the disease ; in recent years the apples have

suffered more than the cherries. He finds that on branches of apples

that have been killed by the fungus there appear in spring innumerable

tufts of conidiophores of Monilia, with conidia that germinate readily.

* Mycol. Centralbl., i. (1912) pp. 406-9 (1 pL).

t Phytopath., ii. (1912) pp. 235-49 (7 figs.).

X Mycologia, v. (1913) pp. 6-11 (1 pi.).

§ BuU. Soc. Mycol. France, xxviii. (1912) p. 339 (1 pi.).

ii
Mycol. Centralbl., ii. (1913) pp. 65-78 (9 tigs.).

2
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He found similar conditions prevailing on dead cherry branches. He
therefore concludes that these represent an early generation of the

fungus, from the conidia of which the new flowers and shoots are

infected. He records a second summer generation, and a third harvest

generation which attacks the fruits. Culture experiments were made,

and advice is given as to combating the disease.

Study of Heterosporium.*—W. J. Dowson has made an extensive

series of observations and of cultures on two species of Heterosporium,

H. echiiuilahim, and another form found on the lower leaves of beet,

to which he has given the name H. Betee. Artificial cultures of the

conidia were made on various media, as well as infection experiments.

He proved that H. Betse and a species of Hormodendron were sapro-

phytes or only very weak parasites, wounded and dying tissue only

being invaded.

On the other hand, H. echhmlatwn, a very common black mould on

leaves of Dianthus, was found to be a true parasite ; the mycelium was

traced down into the living tissues of the leaf. It is intercellular, and

no haustoria are formed. In inoculation experiments Dowson found

that on the sixth or seventh day after sowing the hypli^, from germi-

nating conidia pierced the epidermis of the leaf probably by the middle

lamella, or by the stomata. After a vegetative growth in the tissues

of three to four weeks, conidia were again formed. They are produced

at the tips of the conidiophores l)y a budding process, usually in chains

of three. The bent and knotted appearance of the older conidiophores

is due to a side growth at the apex. Dispersal of the fungus is secured

by means of wind and rain. Perithecia-like bodies were found on
overwintered material of H. ecMnulafum, but their true nature and
'•elationship were not determined.

Coremium-formation in Penicillium.j— It has been established

by several workers that the Coremium condition is confined to certain

:lefinite species of the genus Fenicillium. M. Munk has selected one of

these for culture experiments to determine the influences that induce

the composite growth. He gives the formula of a solution in which
the Coremium always appeared, and states that the formation was en-

couraged by the addition of nitrates and alkalis, by heightening traus-

jiiration, and by reducing the acid content of the atmosphere. When
the source of carbo-hydrate was an alcohol, more especially glycerin,

the appearance of the Coremium was almost certain.

The formation was hindered by certain salts (chlorides and sul-

phates) l)y the addition of acids—the inorganic being more effective

than the organic—and by high and low temperatures.

Other results are recorded and the physiological processes discussed.

New Genus of Hyphomycetes.l—The new fungus described by
li. 8chkorbato\v as Oemmophora yurpurascens was obtained from the

* Mycol. Centralbl., ii. (1913) pp. 1-14, 78-88, 136-44 (52 figs.).

t Mycol. Centralbl., i. (1912) pp. 387-403.

X Ber. Deutsch. Bot. Gesell., xxx. (1912) pp. 474-82 (figs.).
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air and was previously not unknown, but no iructiiication had so far

])een observed. It forms a delicate mycelium which stains the sub-
stratum a purple-red, the colouring- matter being dissolved in the cell-

sap. On a bread-culture i>ennnce are formed, which usually occupied
a terminal position. Conidia are also produced terminally or laterally

thouo^h very rarely; they have a yellowish-l)rown v^aW covered with
small warts.

Study of Fusarium.*—It was proved l)y Appel and Wollenweber
that Fusarium roseum was a composite species. This judgment has
been confirmed by Jaczewski who has made cultural studies of a
numl)er of forms, some of them taken from ears of corn. He concludes
that a thorough study of the whole genus is necessary leased on pure
cultures.

Spore-formation in Rust and Smut Fungi. t — E. AVerth and
K. Ludwig have made a comparative study of spore-germination in

UstilaginctT and Uredineie to determine if possil)le the relationship

between the two families. Ustilago antherarum and Puccinia Jlalvace-

arum were the two fungi experimented with. In Ustilago the authors
were unal )le to determine the bi-nucleate condition of the spores affirmed

by Dangeard, l)ut the spore-nucleus divides on germination and one passes

over into the promycelium while the other remains behind. When
secondary conidia are formed the same process is followed, that is

division of the nucleus with one daughter- nucleus entering the coni-

dium and the other remaining in the cell of the promycelium.
In Puccinia Molvacearum the cells of the mycelial tissue are at first

uninucleate. By the fusion of two cells a Ijinucleate condition arises

and continues in all the cells produced thereafter, through conjugate
division of the nuclei. Fusion of nuclei takes place very late in the

teleutospore, when the promycelial uninucleate-cells produce sporidia
;

the single nucleus passes over into the sporidium, differing in this

from Ustilago^ in which division of the nucleus takes place first and in

which one nucleus remains behind.

The authors sum up the conclusions at which they have arrived from
the observations made. The Uredinete have all sprung, they consider,

from a simple form, and the single spore-form of EndophyUum is rather

an yecidiospore than a teleutospore. They repeat that they were never
able to demonstrate the fusion-stage in the cells of Ustilago.

Uredinese.l— R. G. Fragoso has written a general account of the

biology, classification, and occurrence of the Uredinese. His review in-

cludes every aspect of the study of the group, their vegetative develop-

ment, their reproduction, and their biology, with details of results obtained

by workers on the problems involved. The geographical distribution is

also discussed, and their occurrence on the various host-plants. A
copious bibliography is added.

=^ Bull. Soc. Mycol. France, xxviii. (1912) pp. 340-8 (4 figs.).

t Ber. Deutsch.Bot. Gesell., xxx. (1912) pp. 522-7 (1 pL).

X Junta Para Ampl. Estud. Invest. Cient., viii. (1912) pp. 181-258.
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American Pholiotse.*—Edward T. Harper has made a study of

species of PhoUota that are to be found in the region of the Great Lakes.

The genus is characterized by the distinct ring on the stalk and by the

rusty or ochraceous spores ; but Harper finds that in some species the

spores verge on the purple colour of the Stropharise, and that in others

there is only a very thin and scanty ring. He finds also that individuals

of the same species vary very considerably. Certain species grow on the

trunks of trees and are very harmful, others on stumps and logs, and a

third series are terricolous. A number of the species described are

familiar European plants, others are evidently peculiar to America. Most
of the species are represented in beautiful photographic plates.

Merulius lacrymans and M. silvester.f—C. Wehmer has carried

out a series of culture experiments to determine if the above species of

Merulius—one of which is the dry-rot of inhabited houses and the

other a wood form—were the same species. He has found a marked
difPerence in the two cultures with regard to the colour of the mycelium.

In M. lacrymans the superficial mycelium is a deep yellow or reddish-

brown, the immersed mycelium entirely red-brown, while the solution in

which it was grown became golden-yellow. In J/. Silvester the super-

ficial covering of hyphae is whitish-grey, the filament deeper in the

culture entirely colourless : the solution in the latter case is partly colour-

less and partly clear yellow. There are slight morphological peculiarities

that bear out the differences between the two species.

HymenogastraceaB of Tasmania.|—Leonard Rodway describes the

different members of this family of irregular spherical underground fungi

in which the spores are borne on basidia that line irregular chambers or

convoluted tubes. The spores escape by the breaking down of the fruit-

ing body, and dispersal takes place by rotting, or more often by small

marsupials eating the fungus. There are six genera of this rather small

family represented in Tasmania, and descriptions are given of these and
of the species. Notes are also given as to the history and biology of

these underground fungi.

Influence of Environment on the Lower Fungi. §—Among the

external influences tested by Laurent Raybaud are light aiid heat and

moisture. In connexion with the latter considerable change was

observed in Rhizopus nigricans with an augmentation of transpiration:

the stolons became less numerous : the sporangiophores were shorter

and were produced singly ; the rhizoids tended to disappear : the

sporangiophores broadened out immediately below the sporangium, and
the form of the columella was "changed ; occasionally the sporangiophore

branched ; finally the spores were modified in form and became unequal

and irregular. The effect of nuti'ition with acid or alkaline media
was also a subject of observation.

* Wis. Acad. Sci., xvii. (191i^) pp. 470-502 (32 pis.),

t Ber. Deutsch. Bot. Gesell., ix. (1912) pp. 601-4.

X Proc. Roy. Soc. Tasmania, (1911) pp. 21-31.

§ Rev. Gen. Bot., xxiv. (1912) pp. 392-402.
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Distribution of Coprophilous Fungi.*—A. Schmidt o-ives a general
review of Milesian dang fungi, with descriptions of three new species.

He then describes the locahfcy and habitat of the different species, and
gives an account of the various methods of desseminating the spores.

He divides the fungi in this connexion into three groups. The first

group, in which the spores are dependent on heat, are taken up along with
the food of the larger animals and pass uninjured through the intestines.

The second group, though Uving also on dung, are independent of heat
for germination, and are dispersed bj insects, wind, etc. The third
group includes species of which the spores are dispersed by wind ; thev
inhal;)it various substrata as well as dung. The latter belong to the
genera Mucor, C/isefomium, A(/micus, etc.

Resistance of Penicillium to Toxic Substances. f—Alf. C. Renard
gives the results of a prolonged study of this subject. He made cultures
with different media, introducing such toxic substances as chloride of

mercury, acetate of potash, etc. Tests were confined to the germination
of the spores, and the results obtained are described and tabulated.

Some Diseases of Cultivated Plants. J—Arsene Puttemans is study-
ing plant diseases in Brazil, and he records the occurrence of three, all

of them leaf-parasites, of which two are new to science. Oidium Begonise

sp. n. was found on Begonia rex and also on other species. It attacks

both leaves and petioles, and very soon causes their destruction.

The cauliflower {Brassica oleracea lotrgtis) is much cultivated for

the Rio de Janeiro market. The plants have suffered considerably from
the fungus, Alternaria Brassicae, which causes blackish spots on leaves

and flowers.

The leaves of GhrymnViemum indkmn were found in a bad condition
owing to the ravages of a minute fungus Oercospora Chrysanthemi sp. n.

Large diseased spots appear on the leaf of a grey colour, generally to-

wards the tip of the leaf. Remedies are suggested for these different

diseases.

Diseases of Plants. § —Shepherd's Purse and other cruciferous plants

are liable to attacks of Gystopus candidus. E. Noffray has siiown that

Lepidium latifollum is even more liable to the disease, and thus more
dangerous as a source of infection for cultivated crucifers. He recom-
mends the extermination of the plants.

Emile Mer
|!

has published biological notes on the parasitism of

Lophodermlum macrosporum on the leaves of silver fir. He found that

(1) the activity of growth of the parasite is closely bound up with the

food it finds in the host-leaf, and (2) the power of resistance is enhanced

* Inaug. Diss. Breslau : W. G. Korn (1912) 81 pp. See also Bot. Centralbl.,
cxxii. (1913) pp. 63-4.

+ Ann. Sci. Nat.,ser. 9, xvi. (1912) pp. 277-336.

X Bull. Soc. Roy. Bot. Belg., xlviii. (1912) pp. 235-47 (3 figs.).

§ Journ. Agric. Prat., ii. (1912) pp. 147-8. See also Bull. Bur. Agric. Intell.

Rome, iii. (1912) p. 2306.
Rev. Eaux et Forets, 11. (1912) pp. 381-93. See also Bull. Bur. Agric. Intell.

Rome, iii. (1912) pp. 2306-8.
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loj the quantity of starch-reserve contained in the cells of the leaf. In

silver fir a young- leaf with good insolation on a vigorous and healthy

branch can withstand infection. The fungus propagates itself on the

lower, slow-growing branches. In trees of defective grow^th the whole
crown may be attacked.

A disease of sugar-cane in Hawaii, known by the native name
" iliau," has been investigated by Lyon * for the Sugar Planters' Associ-

ation. The fungus causing the disease is a pyrenomycete Gnomonia iliau

sp. n., the imperfect stage of which is a Melanconium. It attacks the

leaf-sheaths of the young shoots, entering; the tissues through the leaf-

bases below the surface of the soil. The leaf-sheaths by means of the

fungus are cemented into a rigid cone, which prevents the growth of the

stem-tip.

The " wither-tip " of Citrus, a disease which manifests itself by
decayed spots on the leaves, has been studied by Roy E. Clausen.f It

was supposed to be due to a fungus CoJIetotrichum gJo^osporoides, but

careful experiments have shown that that fungus is only saprophytic, and
that the parasite is another form, which has been named Gloeosporium

Limefticolum sp. n.

From infection experiments carried out by Howard S. Reed,J it has

been proved that the tomato blight is caused by Phytophthora infestans,

the potato disease. The tomato crop had suffered considerably from
disease in South-western Virginia. It has also been proved that the

fungus is carried over the winter and transmitted in the seeds, but it is

considered that the epidemics of tomato-blight have mainly resulted

from infection by diseased potato plants.

E. I. Bartholomew § reports a rapid increase in recent years of the

apple rust, GymnosporangiumJuniperse-virginianse. The simplest method
of control is the destruction of the alternate host, Juniperus virginiana^

but that is not always practicable. Spraying tests were undertaken, the

apple trees having been treated at the time the sporidia from the Ggmno-
sporangium spores would be likely to infect the apple—towards the end
of May. The results were entreraely satisfactory, and the disease was
brought well under control.

Similar good results were obtained by N. J. Gildings and D. C. Neal
||

in West Virginia, where the rust was doing serious damage. The spray-

ing materials used were Bordeaux mixture, commercial lime-sulphur

and atomic sulphur. All these materials were effective in controlling

the rust, provided the applications were made at the right time.

P. J. Anderson and H. W. Anderson % describe two species of

Endotliia. One of these, E. virginiima sp. n., is a weak parasite and
grows commonly on dead bark and wood of Castanea dentata and
Quercus velutina ; the other, E. parasitica, is the origin of the chestnut

disease.

"^ Exper. Stat. (Hawaii) Bull., ii. (1912) 32 pp. (1 pi. and 10 figs.). See also

Bot. Gaz.,Uv. (1912; p. 554.

t Phytopath., ii. (1912) pp. 217-34 (2 pis. and figs.).

X Phytopath., ii. (1912) pp. 250-2. § Phytopath., ii. (1912) 250-7.

!1 Phytopath., ii. (1912) pp. 258-60 (2 pis.).

f Phytopath., ii. (1912) pp. 261-2.
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G.P.Clinton* has also devoted atteution to the fungus on chestnuts.

He gives an historical sketch of the various names applied to it by

Schweinitz and others. Clinton refers the chestnut blight to E. gyrosa

var. paraHHra., a broadly oval-spored variety, the species itself having

narrow spores.

J. W. Roberts f has determined a new fungus on apple trees as Pho-
mopsis Mali. It causes a canker disease on the foliage and also occa-

sionally on the foliage and fruit.

A new disease of tea is reported by S Ito and K. Sawada % in Japan.

It is due to Exoha^idium retkidatum sp.n., which attacks the leaves.

The first appearance is a small pale-yellow blotch on the surface of the

leaf, irregular in shape and increasing gradually till sometimes the whole
surface of the leaf is occupied by the fungus. The leaves are attacked

when they are very young, and much damage has been caused.

M. Turconi and L. Maffei § describe two fungal attacks of Sovhora

japonica in the botanical gardens at Pavia. The first, due to Macro-

spormm 8op)horm sp. n., causes rounded blotches on the leaf, which are

somewhat light coloured on the upper surface, but almost black l^eneath

with the numerous spores of the fungus. The second disease, a white

dry-rot of the branches, is caused by a Fusarium, which in this case acts

as a true parasite. It grows in longitudinal stripes on the branches, ex-

tending up to 15 cm. in length and 1 cm. in width. The Fusarium
forms pink cushions of conidiophores, the summer form of the disease.

The winter form is GibbereJla Briosiana sp. n., which develops in the

following spring on the dead branches.

E. Molz and 0. Morgenthaler
||
have studied a disease of carnation

-

blooms that they have reason to believe has been introduced from
America. It is due to a species of Sporotrichum that is always ac-

companied by a mite determined as PecUculoides dianthophUus sp. n.

The fungus has been identified as S. Pose found in 1902 for the first

time on Poa pratensis, where it is accompanied by a mite Pedicidoides

graminum, in all probability identical with the one newly described on
the carnations.

Sporotrichum Pose is so far unknown in Germany. The mite and
the fungus are mutually helpful, the mite aiding in the dispersal of the

fungus while feeding on the spores. The fungus converts the flowers

into a decaying damp mass. The development of the mite is described.

A Botrytis disease also attacked the injured l)looms, Init it was not the

original cause of the trouble.

' A disease of vine If due to Valsa Vitis has been studied Ijy H. C.

Schellenberg. The most frequent form of the fungus met with is the

pycnidial stage, Cytospora Vitis, which marks the l^ranches with little

black points, each one the seat of a pycnidium ; a description of the

* Phytopath., ii. (1912) pp. 265-9.

t Phytopath., ii. (1912) pp. 263-4.

X Bot. Mag., xxvi. No. 308 (Tokyo, 1912) pp. 237-41 (figs.). See also Bull. Bur.
Agric. Intell. Rome, iii. (1912) p. 2534.

§ Rend. Reale Accad. Lincei, CI. Sci. Fis. Mat. Nat., xxi. (Roma, 1912) pp.
246-9. See also Bull. Bur. Agric. Intell. Rome, iii. (1912) pp. 2534-5.

'i Ber. Deutsch. Bot. GeselL, ix. (1912) pp. 654-62 (1 pi.).

1 Ber. Deutsch. Bot. GeselL, ix. (1912) pp. 586-93 (1 pi.).
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fungus is given, and various notes as to the biology and the occurrence

of the different forms are added.

The chestnut bark disease * has not been recorded in this country,

but an account of it is pubhshed by the Board of Agriculture, with

instructions as to the best methods of combating the disease, should it

appear. It attacks all species of Gastanea except the Japanese variety.

The fungus causing the disease is referred to Diaporthe parasitica. It

starts in wounds in the bark, and girdles the tree, the part above the

girdle dying off.

Ed. Griffon and AH Riza f report on diseased maize received from
Cochin China. The axis the of head had a greyish appearance, the pericarp

of the grains more or less blackened, although the embryo and the

albumen were healthy. In other cases the embryo also was destroyed.

The cause of the disease was found to be a minute fungus belonging to

the Fungi Imperfecti, and diagnosed as Dothiorella Zese sp. n. The
effect of the fungus on the different tissues is described.

J. Eriksson % has made a study of the violet-coloured Rhizoctonia

as it appears on beet, carrot, etc. He describes the disease thus :

—

During the time of vegetation, the fungus forms under the soil a sterile

parasitic felted mycelium of a violet-red colour. In the "felt" arise

somewhat round dark ])rown sclerotia, resembling perithecia. This is

the Rhizoctonia condition of the fungus. Later it spreads upwards and
forms above the soil a membranous coating round the stem of a delicate

rose tint, from 5-15 mm. upwards, and also spreading occasionally over

the surface of the soil like a thin leaf. It is the Hypochnus stage, and
produces basidia and spores. Instructions are given as to treatment of

the disease.

L. Petri § gives an account of recent research on the " inky

"

disease of the chestnut. He had found Endotlda radicalis in the living

tissues of the cortex as well as other fungi on the branches, and he
proceeds to discuss the possil)le infection of the roots by some organism,
or the influence of some adverse condition in the soil. No definite

results were obtained.

E. Pantanelli
||
also publishes a paper on the subject, mainly con-

cerned with the origin of the disease, as to whether the fungus is

indigenous or is imported from America. He found considerable mor-
phological differences, which sufficed to separate the European Endothia
radicalis from the American chestnut fungus, E. parasitica. The latter

form attacks the branches, while E. radicalis is a fungus of the roots

or the collar.

F. W. l^egerlF has examined the tubercles formed on the Italian

cypress, and has found the mycelium and the fruiting bodies of apyreno-
mycetous fungus, Ceratostorna. It has been held by Cavara that these

tubercles are caused by bacteria, ])ut no trace of these organisms could

l)e found along with the fungus in tliis instance.

* Journ. Board. Agric, xix. (1913) pp. 848-50.

t Bull. Soc. Mycol. France, xxviii. (1912; pp. 333^7 (2 pis.).

X Rev. Gen. Bot., xxv. (1913) pp. 14-30 (4 figs.).

§ Atti Reale Accad. Lincei, cccix. (1912) pp. 863-9.

11
Atti Reale Accad. Lincei, cccix. (1912) pp. 869-75.

t Mycol. CentralbL, ii. (1913) pp. 129-35.
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Lichens.

(By A. LoBBAiN Smith.)

Antarctic Lichens.*—0. Y. Darbishire has recently published his

account of the Lichens brought back from the Antarctic by the Swedish
South Pole Expedition of 1901-3. There are 86 genera represented

with 'dUQ species from sub-antarctic America, 55 from Soutij Georgia, and
106 from the Antarctic. A large number of species are new to science,

and have been described and illustrated by photographs. Analyses are

made of the different lists of lichens recorded in previous papers both
from the Arctic and Antarctic, and valuable notes and deductions are

made on the ecology and distribution of these pioneer plants.

North American Usneacese.f—R. Heber Howe has issued the first

part of his monograph of North American Usneacete. He explains his

method of classification, and the characters which he considers of family,

generic or specific importance. He follows mainly the thalline method.
He rejects acids as a determining character. A few preliminary notes

on distribution and habitat are given.

Mycetozoa.

(By A. LoEEAiis: Smith.)

New Mycetozoa4— G-. Lister describes three new species. The first

is placed in a new genus Leptoderma, distinguished from its near ally

Lamproderma by the thickened sporangium-wall, and the occasional

deposits of carbonate of lime. Repeated gatherings of the species in

widely distant localities have proved the autonomy of species and
genus. The second, Diderma arboreimi, was first collected in Ceylon,

then in Japan and in Scotland. The name refers to its habitat on living

trunks of trees. The last species, Diachreacerifera., is remarkable for the

presence of wax in the stalks. The species has been collected in Norway,
in Japan, and in the Jura Mountains.

Schizophy ta.

Schizomycetes.

Differentiation of Gram-negative Diplococci.§—D. Yerderame,
working with a limited number of strains of Goiiococciis^ Meningococcus

,

and Micrococcus ccifarrhalls, has investigated the value of agglutination

and complement fixation methods for diagnostic purposes. The latter

method does not give results of sufficient precision to be of value, but

serves to distinguish Mi<rococcus cafarrhcdis from the other types. Ag-
glutination tests give more uniform and definite results, and afford a

means of diagnosis more reliable and easier of execution.

* Wiss. Ergeb. Schwed. Sudpolar Exped., 1901-3 (Stockholm, 1912) 74 pp.
(3 pis.).

t Miss. Bot. Gard., 23rd Rep. (1912) pp. 133-4G (1 pi.).

i Journ. Bot., li. (1913) pp. 1-4 (1 pi.).

§ Centralbl. Bakt., Ite Abt. Orig., Ixviii. (1912) pp. 307-19.
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Wine Bacteria.*—Muller-Thurgau and A. Osterwalder present a

full study of bacterial infections of wines and their effects. After a pre-

liminary review of the literature, the authors discuss the diseases of wine.

By suital)le cultural metliods, which cannot be adequately described in

an abstract, four different organisms were obtained in pure culture,

and were described as Bacterium tnannitopoetim, B. gracile^ Micrococcus

ucidovorax, M. varlococcus. Each of these types appears to repre-

sent a group of organisms, which show individual variations. The
morphological characters, which are of great diagnostic value, and the

fermentative qualities, are discussed in detail. In the concluding section

the authors describe the investigations carried out with a view to repro-

ducing wine diseases by artificial infection with pure cultures.

Bacillus Hordei.f—N. van Laer gives this name to an organism

present in unsound beers, closely resembling B. snbtilis, and hitherto not

differentiated from that organism. B. horclei grows well in beer, repro-

duction continuing for thirty days. Its spores, after a lengthy storage

in beer, acquire a resemblance to sarcinag. Unlike B. sudtilis, its growth

is not inhibited by a gassy state of the beer It is capable of growth

aerobically as well as under conditions of extreme anaerobiosis. It pro-

duces indol in culture, whereas B. skMIUs and B. mesentericus vidgatus do
not. It has a bad effect upon the brilliance and flavour of the beer. It

occurs naturally in barley and malt and the dust of maltings.

Spirillum bataviaB sp. n. —In the water of a spring on a coral

island near Batavia, F. C. von Faber has found a new species of Spiril-

lum, larger than Spirillum volutans Ehrenberg, the largest meml)er of

this class hitherto described. It grows well in water containing algje,

when kept in the dark, imparting to the fluid a deep red colour and a

strong indol smell. Details of structure can be readily observed by the

use of the Indian ink method. There are two small flagella at one end.

The individual spirilla show three or four convolutions, the length of each

being about 15 ft. Agar cultures show colonies, red at the centre,

yellowish-green at the periphery. It is Gram-positi ve, and produces

large quantities of indol.

Chromogenic Properties of certain Bacterial Cultures. §— P.

Lasseur and G. Thiry, making use of a synthetic culture medium
containiug asparagin 0*9 grm., glycerin 2 "5 grm , dipotassium phos-
phate ()*2r) grm., magnesium sulphate 0*5 grm., calcium chloride 0'04
grm., ferrous sulphate O'Ol grm., and water 100 grm., find that the

chromogenic properties of certain bacteria such as B. mesentericus ruber,

B. vulf/fftus, and B. suhtilis are exalted, and that othei" bacteria, such as

B. megatherium, hitherto regarded as achromogenic, produce coloured
cultures.

Bacteriological Diagnosis of Rat-plague.
||

— Markl describes
certain difiiculties encountered at the port of Trieste in the routine
examination of ship rats for the presence of plague. In fresh specimens

* Centralbl. Bakt., 2te Abt., xxxvi. (1912) pp. 129-338.

t Journ. Inst. Brewing, xix. (1913) pp. 4-20.

X Centralbl. Bakt., 2te Abt., xxxvi. (1912) pp. 41-2.

§ Comptes Rendus, clvi. (1913) pp. 166-8.
!' Centralbl. Bakt,, Ite Abt. Orig., Ixvii. (1912) pp. 388-97
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till' (;lia<riiosis presented few difficulties, but it was found necessary

to bear in mind the fact that other organisms such as B. jjseudotuher-

calosis rodentium, and members of the haemorrliagic septicaemia group,

might givL* rise to similar lesions. In putrid specimens diagnosis was
more difficult, owing to the presence of extraneous organisms such as

B. prof&m, and to the loss of virulence shown by the plague bacillus

under such conditions. This last circumstance lessened to some extent

the value of animal inoculation tests, where the cutaneous method of

infection was employed.

Cholera-like Vibrios.*—Since the introduction of improved cultm-al

methods, such as the employment of Dieudonne's blood-alkali-agar

medium for the isolation of the organism of cholera, a large number of

vibrios have been obtained, which resemble this organism in morphology
and cultural characters very closely. They occur frequently in the

intestinal contents in cases of enteritis and allied conditions, possibly

bearing a causal relation to the disease, possibly finding more favourable

conditions of life in the presence of disease products. Baerthlein has

investigated a number of these strains and finds that morphological,

cultural, hgemolytic, and complement binding tests do not serve to

distinguish them from the true cholera vibrio. Agglutination tests,.

however, give a more precise means of identification. All these vibrios

possess a certain degree of pathogenicity for guinea-pigs.

Bacillus Le Monnieri sp. n.f—P. Lasseur isolated from well-water

a fluorescent bacillus, one of the most characteristic features of which is

the production of a blue colouring matter. This substance not only

colours the bacteria, but is also precipitated in the medium in the form
of needles, prisms, or irregular polyhedra. In addition to the blue dye,

the bacillus also forms soluble red, yellow, or violet pigments. Bacillus

Le Monnieri is a rodlet with rounded ends ; the elements are either

single or in pairs ; it is motile and has a polar flagellum. It does not
stain by the methods of Gram or of Claudius. Its optimum temperature
is between 20' and 25° C. It is aerobic ; liquefies gelatin

; peptonizes

milk without previous coagulation ; reduces nitrates to nitrites ; but does

not form indol.

The most characteristic cultures were obtained in a medium with the

following composition :—Water, 100; asparagin, 0*9; succinate of

ammonium, 0*1
;
glycerin, 2

;
glucose, 1 ; dipotassic phosphate, 0'25

;

sulphate of magnesium, 0*5
; calcium chloride, O'Ol ; iron sulphate,

0"0i. In this medium it grows rapidly, with development of a blue

scum. The pigment is practically insoluble in water and the usual

solvents. It is easily soluble in pyridin and acetic acid ; from the latter

solution it may be reprecipitated by neutralizing the acid with ammonia.

New Red Bacillus. |—A. Sartory isolated from soil a red l^acillus.

which he states has, bar the colour, great resemblances to the pneumo-
bacillus of Friedlaender. The pigment is insoluble in water, amylic
and methyUc alcohol. It is soluble in carbon sulphide, benzine, chloro-

form, ethylic alcohol, acetone, and xylol. No name is given to the
organism.

* Centralbl. Bakt. ,
te Abt. Orig., Ixvii. (1912) pp. 321-35.

t C.R. Soc. Biol. Paris, Ixxiv. (1913) pp. 47-8.

X C.R Soc. Biol.Paris, Ixxiv. (1913) pp. 51-2.
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MICROSCOPY.

A. Instruments. Accessories, etc.*

1) Stands.

Fuess' New Petrographic Microscope for the Theodolite Method.!
E. von Fedorow's discovery that the principle of the theodolite could be

advantageously applied to crystallographic and petrographic instruments,

has resulted in a somewhat extensive use of the method. C. Leiss now
describes its application to tlie above Microscope (fig. 11), which em-
bodies certain improvements which have been suggested by Nikitin and

Wright.
The stage is constructed for the reception of object-glasses 28 by

48 mm. In this instrument it is not necessary to use thin sections

uncovered and with the polished face upwards, but the preparation is

placed in the ordinary way on the stage and kept steady with spring-

clamps. The stand is non-inclinable and is strongly built. The upright

arm t supports the (so-called immobile) axis of the vertically divided

circle /, rotatory by means of the spoke-wheel r, and capable of being

clamped by a screw (not shown in the figure). Firmly connected with /
is the projecting piece Z, for carrying the combined circular systems,

viz. the circle //, the auxiliary circle ///, and the two removable divided

arcs IV. The circle //has a (so-called mobile) rotation axis in I and is

clamped by the screw s. The rotation or inclination of the auxiliary

circle ///, which carries the preparation, takes place with reference to

the sockets zz \ zz cannot be clamped. In order that the polished

face of the preparation lying on /// can be brought accurately into the

prolonged imaginary axis of circles / and ///, the position-plate (which

is independent of the circle ///) for receiving the preparation can be

screwed up and down within necessary limits ; the nut which governs this

movement is therefore in circle ///. All three circles and the two arcs are

divided into degrees. Yerniers reading to 5' are fitted to the two main
circles / and // ; in the other cases the reading is taken by a pointer.

The usual rotation of the whole Microscope about a vertical diameter is,

in this instrument, replaced by a more convenient arrangement for the

rotation of the two nicols (polarizer P, analyzer A). The rotation-value

is given by the circle N, graduated to degrees, and two verniers reading

to 5', the combined nicol-rotation being effected by the rod n. For
certain purposes the analysing prism A can be rotated alone, the rotation

being read off on the small half-circle A^. In such a case the rod n is

separated from the connecting-arm a, in order that the tube may be

* This subdivision contains (1) Stands
; (2) Eye-pieces and Objectives

; (3)

Illuminating and other Apparatus
; (4) Photomicrography

; (5) Microscopical
Optics and Manipulation

; (6) Miscellaneous.

t Zeitschr. f. Instrumentenk., xxxii. (1912) pp. 377-9 (1 fig.).
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way. Illumination of the preparation is effected by a weakly convex
lens scre^Yed on above the polarizer : a lens system for convergent light

can also be applied if desired. The tube has the well-known arrange-"

ment of modern mineralogical Microscopes. As with the theodolite

method, strong magnifications are unnecessary ; a well cut rack-and-

pinion serves for both coarse- and fine-adjustments. The ocular end is,

at Wright's suggestion, equipped with an arrangement for inserting

micrometers, co-ordinate nets, gypsum plates, and so forth.

Home-made Water Microscope.*—A. Tchikin describes how a really

efficient and powerful Microscope can be made in which the lenses are

constituted by drops of water. A thin (h mm.) zinc sector is pierced

with small accurately round holes, from '^ mm. to 1 mm. (fig. 12). In

B AC K VI ew

the centre C of the arch AB, on which is placed the holes, there is joined

a movable hand, or strip of hard tin-plate, about 2 cm. wide. The
sector and the hand are screwed together between two wooden blocks. A
^-cm. hole E is drilled on the movable end of the hand, the l|-mm. wider

margins of the hand being bent to form a groove, or faucet, in which
may be placed a square piece of glass for a micro-object. Against the

hole is soldered to the hand a cylindrical diaphragm, i.e. a small brass

tube (about 1 in.), with zinc bottom, through which a small hole F,

about 2 mm. diameter, is drilled. Adjustment for focusing is by a strip

of thick paper, or carbon, rolled on the hand, which is slightly curved.

This strip of paper rolls along the hand, and, therefore, moves the

hand to and from the sector. The author states that a fine truly

spherical drop of water on a 1-mm. hole forms an ideal lens, with a

sharply distinct and colourless image, the power being near 100.

* English Mechanic, xcvii. (1913) p. 109 (3 figs.).
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(3) Illuminating- and other Apparatus.

Bausch and Lomb's Projection Lanterns.*—Messrs. Baiisch cUid

Lomb manufacture several forms of the projection lantern, and apply

to them the trade name of" balopticon'' The ^^^«^^\
^XrhthJst

figs. lB-18 is Usted as their " Convertible " balopticon, and is then highest

* Special Illustrated Catalogue, Projection Apparatus, Rochester, N.Y. (1911

66 pp.

April 16th, 1913 ^
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f =. U ran be adapted to every form

development of projecuon ^^^ ";•
J^/'^^i ^.'eopl, vertical, polan-

of optical projection O^'^f"^ '
^^'g^P^.;
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O

^
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f'g^^^^j^^j^^le ^.^^^^ -^^.^..^i

the carrier at N. For opaque projection, hk j
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to the position C
;
the panillel rajs, after having been reflected on to the

opa.jne object at 1), then converge in the projection lens E, whence they

am! if'I
/I'om^ the reversing mirror F on to the screen. Fi^s 15and 16 show how the apparatus can be used for projecting an opaque

p 2
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object placed vertically. For this purpose the release of a catch enables

the dark chamber to be easily rotated until the projection lens occupies

a horizontal position ; the lamp-house is then rotated to the suitable

angle, and the effect is obtained by direct reflection from the opaque

object. This gives a great gain in brilliance. The illuminant recom-

mended is a hand-feed arc lamp for direct or alternating current, con-

nected by two feed wires to a switch attached to rear of base.

lAAOTI

{Q/v^/vfvMriJ

Fig. 16.

Fig. 17 shows the apparatus fitted up so as to be available for

microscopic or for polariscopic (horizontal or vertical) projection.

Spectroscopic projection is attained by adapting an adjustable slit

and an equilateral prism to the normal lantern. The slit narrows the

beam of light as much as desired before it passes through the projection

lens. The prism, placed in front of the projection lens, breaks up the

beam into its prismatic components before it is projected on to the

screen.

Fig. 18 shows the balopticon fitted with Edison moving picture

(type B) attachment, the whole being mounted on a special table. The
attachment furnished has an automatic shutter and two film-reels in

fire-proof magazines. A lens is also supplied of suitable relative focus

to produce images from the films of the same size as those from the

slides or opaque objects.
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Fig. 18.
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Krtiss Apparatus for Optical Demonstrations.* — The firm of

A. Krtiss, Hamburg, have devised a set. of apparatus by which all the
usual optical phenomena can be easily and clearly demonstrated to a
class of students. A LilHput arc-lamp is used as a light-source, and is bo

adjusted on an iron pillar as to emit horizontal rays through iron plates

pierced in various ways. The effect in a dark room is like miniature
search -lights, which by passing through lenses—by reflection at surfaces,

and so forth—facilitate a lecturer's explanations.

Apparatus for Micro-operations.f—S. Tschachotin, who has lately

described a photo-chemical cell-operation method suitable for micro-

FiG. 19.

scopically dealing with the smallest cells,J now describes a mechanical
method applicable to fairly large cells, e.g. those of Amphibians. His
method facilitates such operations under the Microscope as sectionizing,

juxtaposing, extirpation, resection, localizing electrical or thermal agencies

—especially with small objects.

Fig. 19 shows the apparatus. It consists of a metal ring R fitted to

the lower part of the Microscope tube and fixed by a screw S. The ring

has a horizontal slit 81 in which works a small pin Sb, which by application

of a screw can be clamped in any position on the circumference of the

ring. A toothed bar Z is attached to the pin Sb and operated by a rack

* Deutsch. Mech.-Zeit., 1913, pp. 1-6 and 13-15 (22 figs.).

t Zeitschr. wiss. Mikrosk., xxix. (1912) pp. 188-90 (1 fig.).

t Die Mikroskopische Schahlenstichinethode,eine Zelloperationsmethode (Biol.

Zentralbl., 1912).
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for up-and-down movements. The toothed bar Z carries at its lower end
a holder H with a universal clamp K, for receiving and setting in suit-

able positions such pieces of apparatus as very fine lancet points, couch-

ing needles, stimulation-electrodes, and so on. The examination of some
objects would be suitably carried out in a small circular trough to whose
rim the object has been secured by a special clamp Scb. Very small

objects could be secured by white of egg, or by a gelatin layer on an
object-slide. In all cases the application points of the instruments must
be first focused and brought into the centre of the field. The tube is

then racked down and the object also brought into the centre of the

field. If, for example, it is desired to sever an object, the point of the

lancet is brought into the necessary lateral position and the operator

rotates the whole apparatus, the result being a microscopical section of

required length. By means of the milled head T the depth of the sec-

tion can be regulated. The simultaneous use of an eye-micrometer is

of advantasfe.

(5) Microscopical Optics and Manipulation.

Relation of Aperture to Power in the Microscope Objective.*

E. A. Hutton, in discussing this subject, keeps steadily in view the con-

siderations which should guide a microscopist in the selection of a lens,

and whether a purchaser would, for example, make a " better bargain
"

in acquiring a ^-in. objective of N.A. 0*88, or of N.A. 0'74. The
complete answer partly depends on eye-piece magnifying power, and
partly on the average power of resolution for ordinary eyesight. These
he respectively takes as 10, which all modern high-power objectives w^ill

stand, and 125 lines to the inch. Again, an objective of 0'13 N.A.
will, according to the R.M.S. tables, resolve 12,500 lines to the inch.

To accomplish this the objective must have an initial power of 10,

which, multiplied by 10 (the eye-piece power), and then by 125 (the

limit of resolution of ordinary eyesight), gives the above result. In this

way the author constructs the following table, which gives the minimum
N.A. required (tube-length 160 mm.).

;nification
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usual formula 100 -!- 95000 x 0'13 = 1/123-5 in., which is at any

rate a safe limit above the conventional y^-^ in.

The author also treats of the limit of useful mag^nification in con-

nexion with numerical aperture, of which he takes the highest attained

value, 1"50. Starting from this some authorities have thought that the

highest useful power will be 750, and that anything Ijeyond that value

would reveal no further structure. Other authorities have even quoted

577 as the limit. The author, however, considers that the Hmit of

useful magnification is given by the calculation 1*50 x 100 -=-0*13 ^
1154, or even perhaps by 1'50 x 100 ^ 0*10 = 1500, and he quotes

the evidence of the photographs of Amphijjleura peUucida, given in

Spitta's Microscopy, as practical confirmations of his theoretical values.

The author is of opinion that the yVi^- homogeneous immersion

objective usually sold cannot l^e improved upon, either in aperture or

in power. He concludes by advising a student to equip himself with a

low aperture for the usual f in. (IG mm.) objectives, one of N.A. 0*65

to 0*75 for the |-in. (4-2 mm.), and one of as high as he can afford

for the yV i^- (- i^^^- oil-immersion. From the last alone he will expect

the utmost resolution. The others will show him all that the eyes can

see without unduly forcing them by high oculars, and altogether he will

have a battery that will save his eyesight, his patience and his pocket,

and that will, above all, never disappoint him, or fail to show him all

that can be shown. The specialist may go a step farther and obtain

a TTT'iii- oil-immersion for the very highest power, not in place of the

yV-iii-? but to supplement it, and to prevent the use of too high an
eye-piece.

Relation of Aperture to Power.*—E. A. Hutton's contribution on

this sulgect seems to have initiated a controversy. T. F. Smith, while

assenting to many of Hutton's remarks, takes exception to his advice to

restrict N.A. to the barely necessary limit. He thinks that there is an

advantage in an excess of N.A., and that it is a mistake to limit

eye-piece poAver to 10. A micro-objective with reserve of aperture is a

whole battery of lenses in itself, the progress from lower to higher

magnification being made by changing the eye-pieces instead of the

objectives. Five eye-pieces, ranging from four to twenty-seven powers

will give with a f-in. ol)jective on a 7-in. tulje magnifications of from

40 to 270 diameters. As regards a yVin. oil-immersion Smith has

never l^een able to work advantageously with anything higher than a

twelve-power eye-piece calculated upon a 10-in. tube. Hutton's remark
that even with a ten-power eye-piece many low-power objectives only

give a " foggy glare " unless the illumination is carefully attended to

is contrary to Smith's experience, who finds that his low-power objec-

tives only begin to do their work when under a twenty-seven eye-piece.

As regards the increased resolution apparently ol)tained by micro-

photography, it will always be found that details in the photograph can

be seen visually in the image when looked for.

Smith supports his views by micro-photographs, and considers that

Hutton has overlooked an important property due to reserve of X.A.,

* Knowledge, xxxvi. (1913) pp. 102-5 (4 figs.).
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viz. the power of optically separating two structures superimposed upon
one another. In the words of Dr. Abbe, a wide aperture then becomes
^n optical microtome.

Power of a Microscope.*—The Enghsh Mechanic quotes the

following simple method of finding the magnifying power of a lens, as

given by 0. W. Nieman in the Scientific American. Take a good
watch and measure the exact length of the hour-hand, that is, from
the tip to the centre of the pivot. Suppose this is found to be 0* 57 in

Then the path of the point in twelve hours will be 2 tt ' 57 = 3 • 58 in.

Therefore the point will move y^-Q in every 2 min. 1 sec. To the side

of the barrel of the Microscope fasten a piece of sheet metal, with a

small hole in one end, and bent as shown (fig. 20). The distance

between the hole and the centre of the eye-piece must be the same as

the distance between the experimenter's eyes. On the table below the

hole, fasten a ruler exactly 10 in. below the line joining hole and centre

G ^

Fig. -20.

of eye-piece. The Microscope is now focused down on to the watch-
face, tJie crystal cover having been removed. If the experimenter
looks in the Microscope with one eye and through the hole with the

other, the watch-hand and the ruler will appear superposed. Note the

exact point on the ruler where the hand is at any instant. Then let

2 min 1 sec. pass, and again note the positions. If the distance moved
is 2" 5 in. it will mean a magnification of 2*5 in. -f- 0*01 in. = 250
diameter. A scale may now be constructed on a slip of cardboard, in

which every | in. will represent njoo' ^^' i^^ the object. The scale

would have to be brought into the field of view and superposed on the

object in the same way as the ruler was used.

Dark-ground Illumination.t—A. E. Conrady, as the results of

theory and experiment, enumerates the following principles concerning
dark-ground resolution. 1. In order to obtain the utmost resolving

* English Mechanic, xcvi. (1913) p. 564 (1 fig.).

t Joiirn. Quekett Micr. Club, xi. (1912) pp.. 475-80 (2 figs.).
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power with dark-ground illuiniiiation, the condenser must have not less

than tliree times the N.A. of the objective. As condensers are hmited

to, say, 1*40 N.A. this means tliat it is impossible to obtain their

fullest resolving power with dark-ground illumination with any ol)-

jectives over 0*47 N.A. 2. If a dark-ground illumination has an
aperture less than that of the ol)jective, then the limit of resolving

power of the combination is measured by one quarter of tlie sum of the

numerical apertures of illumination and ol)jective. 8. With dark-ground
illumination it is important that the wheel-diaphragm should be only

just large enough to secure a dark background, otlierwise there may
be certain ranges of structure which cannot be resolved, although both

finer and coarser ones are visible.

Oblique Illumination in Petrographic Microscope Work.*— F. E.

Wright summarizes the methods of obtaining oblique illumination in

petrographic work, as follows :— 1. By swinging the substage mirror to

one side and allowing the light to enter the section under a large angle

(condenser and polarizer having l)een previously removed). 2. By a

sliding stop in the lower focal-plane of the condenser. 3. By placing

the index finger below the condenser and observing the edge of the

shadow which it casts. 4. By means of an opaque strip immediately

al>ove the upper lens of the condenser. 5. By use of a sliding stop

in the Microscope draw-tube. (>. By a shding stop in the eye-circle of

the ocular.

The author describes in detail the above methods, and discusses

their relative merits. He concludes that the methods are not all equally

good, either from a theoretical or from a practical standpoint. Theo-
retically the first three methods are superior to the others ; methods
2 and 3 are also simplest to apply in actual work, and, therefore, are to

be adopted in preference to the others.

In discussing the application of oblique illumination to petrography,

the author describes the following simple field method for distinguishing

calcite and dolomite. The ordinary refractive index, W, of calcite is

1*658; that of dolomite l*t)82. Grains of calcite immersed in

~a-monobrom-naphthalene (AV = 1 • 658) show distinct colour fringes
;

such colour fringes do not appear along the margins of dolomite grains.

To apply the method in the field, two object slides and a small bottle of

a-monobrom-naphthalene are necessary. The material to Ije tested is

finely powdered with the hammer, and a small portion immersed in a

drop of the a-monobrom-naphthalene on the object-slide. The drop

and the immersed powder are then covered with the second object-sUde

and the whole tilted and examined through a pocket lens pointed to-

wards the sky. Oblique illumination is procured by placing the finger

in front of the object-slides (between the glass and the sky). The edge
of the finger then appears out of focus and indistinct

;
grains of calcite

within this semi-dark zone of indistinct focus show the characteristic

blue and orange marginal colours, while grains of dolomite appear simply

white and dark. Here and there a suo^s-estion of colour is to be ob-'&{

* Amer. Journ. Sci., xxxv. (1913) pp. 63-82.
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served, even with the dolomite, but \Adtli a little practice the eye

becomes accustomed to these differences, and the two substances can be

readily distinguished by this method.
«

Index Ellipsoid (Optical Indicatrix) in Petrographic Microscope
Work.*-—In considering this matter, F. E. Wright emphasizes the

importance of presenting the subject of microscopical petrography

consistently from tlie view-point of the index ellipsoid (optical indi-

catrix), as applied to wave-front normals. The various optical proper-

ties employed in practical petrographic microscopic work can be best

described and explained systematically by means of the index ellipsoid.

The use of the so-called " axes of elasticity," a, b, z, or X, Y, Z, in this

connexion is confusing, and only adds to the difficulties encountered

by the observer in mastering the subject. They should accordingly be

abandoned, and the French usage of naming the principal axes of the

index ellipsoid (a, jS, y, or ?i^, 7i,,„ n,,) adopted. This applies in particular

to the diiferent modes now in vogue for expressing extinction angles.

For a given crystal face an extinction angle is simply the angle between
a definite crystallographic direction on the face and one of the axes,

a or y', of its optic ellipse, and this fact should be indicated in the

expression for the extinction angle. To introduce " axes of elasticity
"

(it, z, or X', Z') in this connexion is not only needless but less direct,

as it introduces entirely new conceptions which experience has shown
only tend to bewilder the student. Clear concise modes of expression

and simple methods of attack are as essential in petrology as in other

sciences, whose development is often directly dependent on the care

and attention given by its workers to these features.

Media of High Refraction for Refractive Index Determinations
with the Microscope ; also a set of Permanent Standard Media of

Lower Refraction,

f

—H. E. Merwin has made a number of experimental

studies for the purpose of extending the conditions under which deter-

minations of refractive index by means of the Microscope can be made.

Such determinations require immersion media of standard refractive

index. Various immersion liquids have been in use for the determina-

tion of refractive indices over the interval 1 • H8 to 1 • 80 ; mixtures of

amorphous sulphur and selenium have been found useful over the range

(for sodium light) 2*1 to 2 '4. The author's efforts have l)een devoted

to filling the gap I'HO to 2' 10, and to extending the series beyond
2*4 N.A., or, in special cases, particularly when a refractometer is not at

hand for standardizing the liquids, to replacing media hitherto used.

Although the refractive indices can be determined to three places of

decimals, it is seldom that in determinative mineralogical work results

closer than O-Ol are of practical use, owing to the complex character of

most minerals. For full information the author's directions and statis-

tical ta])les must be consulted, but the following outline of results may
be of service.

* Amer. Journ. Sci. xxxv. (1U13) pp. 133-8.

t Jouni. Washington Acad. Sci., iii. (1918) pp. 35-40,
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Liquids, n ^ I'll to 1
" <S7.—Sulphur and the iodides of tin, arsenic i^

and antimony are dissolved in methylen iodide.

Liquids, n = 1*74 to 2 "28.—Arsenic trisulphide is dissolved in

methylen iodide, and the solution standardized by means of a gonio-
meter or a spectrometer and a prism.

Resln-Jikp Substances, n = 1-68 to 2*10.—^The triodides of arsenic

and antimony are dissolved in piperin.

Mixtures of Amorphous Suljjhur and Arsenic Trisrdphide, n = 'l'\

to 2 "6.—These mixtures are much lighter-coloured than corresponding
ones of sulphur and selenium, but they are less easily standardized and
manipulated. They should be nsed only in cases requiring greater tran-

sparency than the sulphur-selenium mixtures.

Permanent Standard Resinous Media, n = 1'546 to 1-682.—Any
proportions of piperine and resin form a homogeneous fusion, which
cools to a transparent resinous mass.

Permanent Standard Resinous Media, n = 1*510 to 1"516.—This
series is prepared from resin and camplior.

Permanent Standard Fluids, n ^ 1' 487 to 1 • 683.—These are formed
from certain organic solids, which form eutectic mixtures melting much
below ordinary temperature.

Resolving Power of the Microscope.*—A discussion on the above
subject between A. S. Percival and E. Leitz, extending over several

numbers of the Lancet, resulted in reaching the following points of

agreement. 1. That the smallest distance between two adjacent bars

of a grating which can be resolved is given by ^ = . 2. That the
a

formula d = 0*61 - is correct when a telescope is employed to resolve

the distance between two stars, as in the case of doubles.

C6) Miscellaneous.

Quekett Microscopical Club.—The 486th Ordinary Meeting was
held on January 28, 1913, the President, Prof. A. Dendy, F.R.S., in

the Chair. W.M. Bale, F. P.M. S. : -'Notes on some of the Discoid

Diatoms." H. Whitehead, B.Sc. : A paper on " British Fresh-water
Rhabdocoelida (Planarians)." E. M. Nelson, F.R.M.S., in a " Note on
Pleurosigma angulaium^^ using a Leitz yV apochromatic of N.A. 1 * 4,

has unmistakably seen in this and allied forms that the apertures in

the lower membrane are below the intercostals of the upper and are not
" eye-spotted," that is, that the aperture in the lower membrane is

directly below the aperture in the upper membrane, as was formerly
held to be the case. C. F. Rousselet, F.R.M.S., read a note on " Some
Rotifers from Devil's Lake, North Dakota, U.S.A."

The 47th Annual General Meeting was held on February 25, 1913.
Prof. A. Dendy, F.R.S., dehvered the annual address, and dealt with
" By-Products of Organic Evolution." March 25. Messrs. Heron-Allen
and Earland on " Some Foraminifera from the southern area of the North
Sea." The investigation of six dredgings—three from near the Great

* Lancet, 1911, pp. 253, 1212, 1455.
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Fisher Bank, and three from near the Northumberland coast—was

undertaken with a view to ascertaining the distribution of Saccammina
sphserica Sars and Psammos^ohsera fusca Schulze. Mr. D. Brjce, on
" Five new species of Bdelloid Rotifers." Of these, four are assigned

to the genus Hahrotrocha^ and the fifth to CalUdina.

B, Technique.*

CD Collecting- Objects, including- Culture Processes.

Field Incubator.f—0. Mayer describes a portable incubator, of a

total weight of 8540 grm. and external measurements of 46 x 31 x 12

cm., which has l^een employed in army manoeuvres and typhoid investi-

gations, and found to be of service in investigations carried out at a

distance from a laboratory base. It consists essentially of two tin

boxes, one of which fits inside the other, the intervening space being

filled with dry sand heated to ^jT" C, a thermometer and thermometer-
case, an asbestos covering, and a petroleum lamp. The figures show
the apparatus ready for use, and before being put together.

Cultivation of the Malarial Parasite.J—Thomson and McLellan
recommend the following procedure. After careful sterilization of the

skin, 8 c.cm. of blood are drawn from the median basilic vein, and trans-

feiTed rapidly to a sterile tube containing 0*1 c.cm. of 50 p.c. dextrose

solution. The blood is defibrinated by stirring with a sterile glass rod,

and is then incubated at 08° C. The corpuscles settle, leaving clear

serum at the top of the fluid. The junction zone containing white and
a few red cells, is described as the culture layer, as multiplication of the

parasite is found to take place in this situation.

Modification of the Novy-McNeal Medium for Cultivating
Trypanosomes.§—A Ponselle records that he has had much success in

cultivating Trypanosoma granulosum in the following medium : agar

20 grm., tap-water, 1000 c.cm. The melted agar is filtered and is dis-

tributed into test-tubes (2 to 3 c.cm. each), and then sterilized. After

cooling to about 50° C. it is mixed in the usual way with an equal

quantity of defibrinated rabbit's blood and then solidified in slopes.

The condensation water was inoculated with the pure (non-citrated)

blood of the eel.

(8) Preparing- Objects.

Washing Apparatus.
||—For the removal of certain fixing reagents

from tissues, W. Yezierski makes use of the apparatus shown in fig. 21.

* This subdivision contains (1) Collecting Objects, including Culture Pro-
cesses

; (2) Preparing Objects
; (3) Cutting, including Embedding and Microtomes

;

(4) Staining and Injecting
; (5) Mounting, including slides, preservative fluids, etc.

;

^G) Miscellaneous.

t Centralbl. Bakt., Ite Abt., Orig., Ixvii. (1912) pp. 398-400.

t Brit. Med. Journ., 1913, i. pp. 130.

§ C.R. Soc. Biol. Paris, Ixxiv. (1913) pp. 339-41.

I!
Zeitschr. wiss. Mikrosk., xxix. (1912) pp. 819-20.
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The rubber tube c connects the water reservoir d with the main
supply. The reservoir communicates below with glass tubes, to contain
the tissues to be treated, closed at the lower ends with gauze. The
force of water can thus be easily reirulated.

n

y

(i:^

Value of Some Histological Methods for Fixing Fatty Bodies.*
A. Mayer and colleagues report results of tests applied to fatty tissues

C.R. Soc. Biol. Paris, k:s;iv. (1913) pp. 241-3.
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when treated with certain lixatives. They find that A"an Gehuchten's

fluid (alcohol 60, chloroform 30, acetic acid 10) fixes less than a tenth

of the compounds of fatty acids ; Lindsay's fluid (bichromate of potas-

sium 2*5 p.c. 70, osmic acid 1 p.c. 10-, bichloride of platinum 1 p.c. 15,

acetic acid 5) fixes a fifth ; the fluids of Laguesse (osmic acid 2 p.c.

4 parts chromic, acid 1 p.c. 8 parts, acetic acid 1 drop) and Regaud
(bichromate of potassium 3 p.c, 24 formahn 40 p.c, (> parts) fix about

third, and Miiller's fluid a half. The authors infer that the ordinary

methods of fixing compounds of fatty acid are inadequate when tissues

are treated with alcohol and xylol.

Preparation of Ascaris Ova.*—P. Cerfontaine gives an account of

his methods of dealing with the eggs of Ascaris, in the preparation of

the material for section. After preliminary remarks upon the collection

of the material and artificial incubation, by means of which eggs may
be obtained at any desired stage of development, he describes the fixing

and clearing processes. The eggs are killed by immersion for several

hours in a liquid composed of absolute alcohol and glacial acetic acid in

equal proportions, to which is added a small quantity of picric acid.

They are then transferred to 94 p.c. alcohol. This is changed
several times until the yellow colour is lost. Then, after treatment with

absolute alcohol, the material is placed in a bath containing 5 ccm. of

essence of cloves and 500 ccm. of absolute alcohol. This is loosely

covered so that the alcohol evaporates slowly. When the fluid reaches

a bulk of one-tenth of the original volume, a mixture of 10 ccm. essence

of cloves and 200 ccm. of absolute alcohol is added, and the same slow

concentration is allowed to proceed until one-tenth of the original bulk

of fluid is reacted. Then a third mixture (essence of cloves 20 ccm.,
collodion 20 ccm., absolute alcohol 200 ccm.) is added, and the con-

centration process repeated. Then the eggs are transferred to cedar

wood oil and then embedded in paraffin.

(4) staining- and Injecting-.

New Fixing and Staining Methods.f—A. v. Sziits describes

improved methods for dealing with certain classes of tissue. For plasma
staining he recommends a fixing fluid containing 1 p.c platinum
chloride solution 15 ccm., formalin 15 ccm., concentrated sublimate

solution 30 ccm. After 16 to 24 hours fixation, the tissue is well

washed in running water and then passed through mounting alcohols.

The sublimate is removed by iodine alcohol. The paraffin sections,

mounted on albumenized slides, are treated with chloroform and
chloroform-alcohol, passed down through alcohols to distilled water

and stained with Heidenhain's iron-hsematoxylin. Then, after washing
with distilled water, they are treated with 5 p.c. aluminium acetate for

* Zeitschr. wiss. Mikrosk., xxix. (1912) pp. 305-9.

; t Zeitschr. wiss. Mikrosk., xxix. (1912) pp. 289-301.
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five hours, again washed, treated for five hours with sodium sulph-

alizai nate, washed, dehydrated, and mounted.
Fo. reduction of silver, in silver-impregnation processes, formol-

gljcerin is recommended.
The author discusses Apatliy's gold chloride method of staining

nerve-fibril preparations. After ])rolonged immersion in a gold chloride

solution, the sections are placed in a 1 p.c. formic acid solution and
exposed to bright sunlight. In vi(!W of the uncertainty caused by
possible failure of sunlight, it is recommended that the whole process

should be repeated twice. Good results have thus been obtained.

In conchision, the author gives a detailed discussion of Cajal's silver

methods and of certain modifications.

Methods for Demonstrating Nuclear Structure.*—H. Raabe has

carried out a research upon the nuclear division of Amcpyhldium para-

siticum, and has found certain fixing and staining methods of service.

For fixing the preparations he recommends the use of Schaudinn's fluid
;

for staining, Delafield's or Bohmer's haematoxylin, picrocarmin, Unna,
Pappenheim, and Romanowsky stains were employed. The most useful

was hsematoxylin, applied according to the method of Siedlecki. After

staining for 24 hours, the preparation was decolorized in 50 p.c. acid

alcohol and then immersed in 50 p.c. alcohol containing ammonia.
Grood results were also obtained when the acid was not neutralized by
subsequent alkaline treatment.

Staining Plasma-cells.j—By the use of a staining-fluid containing

acridin red (G-riibler), L. Stropeni has obtained good results. The tissue

is fixed in alcohol, sublimate or Zenker's fluid, and thoroughly washed in

running water. After embedding and cutting, the sections are fixed to

slides, and the paraffin is removed in the usual manner. They are then

treated for thirty to forty-five minutes with the stain (methyl-green * 05,

acridin-red • 25, methyl-alcohol 30, glycerin 20, 1-2 p.c. phenol solution

to 100), decolorized rapidly with absolute alcohol, treated with xylol,

and mounted in balsam.

New Method of Staining the Tubercle Bacillus. |—T. Ishiwara

stains with petrol-ether-carbol-fuchsin, decolorizes with 25 p.c. nitric

acid, and afterwards with 70 p.c. alcohol, and subsequently stains with

aqueous saturated solution of methylen-blue.

The petrol-ether is shaken up with distilled water (1 to B), and then

filtered. To the filtrate one-fourth of its volume of carbol-fucbsin is

added.

It is claimed that the granular appearance of the tubercle bacillus is

well demonstrated by this method.
In an addendum the author gives the following modification of the

* Arch. Zool. Exper., x. (1912) pp. .371-98.

t Zeitscbr. wiss. Mikrosk,, xxix. (1912) pp. 302-5.

X Centralbl. Bakt., Ixviii. (1913) p. 113.

April 16th, 1913 Q
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foregoing precedure. Stain with the aid of heat by means of the petrol-

ether-carbol-fuchsin solution. Then treat for 5 minutes with iodo-

potassic iodide solution. Decolorize for 10 seconds in 3 p.c. hydro-

chloric acid, wash in aceton-alcohol (equal parts) until no more colour

comes away. Contrast stain with 2 p.c. safranin solution.

(6) Miscellaneous.

Biochromo-reaction for Diagnosis of Typhoid Bacilli.*—In order to

facilitate the recognition of typhoid bacilli in faeces, water, etc., Botelho

has devised an application of the principles of vital staining and agglutin-

ation. A dilution of the material to be examined is treated with a blue

stain ; a suspension of known typhoid bacilli is treated with a red stain.

Serial dilutions of a standard typhoid agglutinating serum in a gum
solution are prepared. By means of a platinum needle portions of the

known and the unknown suspensions are added to drops of the dilutions

of the agglutinating serum, the blue and the red baciUi are side by

side in this fluid. If agglutination of red and blue bacilli together be

observed, the reaction is said to be positive. Separate agglutinations of

the known typhoid and of the unknown organisms is interpreted as

negative, the blue agglutination being regarded as non-specific clumping.

Only when organisms from the two sources, distinguished by their

staining, appear together in a clump, may the presence of typhoid

bacilli in the material under investigation be inferred.

Metallography, etc.

Iron-carbon Alloys.

f

—Wittorf's investigations upon the iron-

carbon equilibrium in the hypereutectic region are summarized by
Belaiew. By observations of the phenomena occurring when iron is

heated with excess of carbon at temperatures up to 2600° C, and by
microscopic examination of melts quenched from different temperatures,

the existence of three phases which are probably compounds having the

formulse FeC2, FeO, re4C, has been established. Fe02 in the form of

primary crystals is silvery grey in colour, is attacked sloAvly by 20 p.c.

nitric acid in water, and deposits copper from a dilute solution of copper

sulphate.

System Iron-iron sulphide.J—R. Loebe and E. Becker have in-

vestigated the Fe-FeS system thermally, and describe the structure of

numerous alloys prepared. Alloys containing 64 and 74 p.c. FeS, after

* C.R. Soc. Biol. Paris, Ixxiii. (1912) pp. 692-4.

t Rev. M6tallurgie, ix. (1912) pp. 600-17 (26 figs.) See also Vorlaufige Ver-
suche iiber primare Kristallisation und nachfolgende physikalisch-cheniische Um-
wandlungen im Systeme : Eisen-Kohlenstoff mit iiber 4% Kohlenstoff, N. M.
Wittorf, Zeibschr. Auorg. Chem., Ixxix. (1912) pp. 1-70 (42 figs.).

X Zeitschr. Anorg. Chem., Ixxvii. (1912) pp. 301-19 (24 figs.).
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heating in an oxidizing atmosphere, were observed to contain, in addition

to the two constituents normally present, a third which formed a net-

work upon the Fe-FeS eutectic. This appearance is due to the entry of

oxygen into the binary eutectic, and it is suggested that the red-short-

ness in iron containing sulphur is due to oxidation of the Fe-FeS
eutectic.

Chemical Method for Investigation of Alloys.* —A. Portevin

points out two possible sources of error, in addition to those which have

been indicated previously, in the determination of the composition of

compounds by analysis of the residues obtained when alloys are chemi-

cally acted upon by reagents. A single crystal, of a definite compound,
may in its growth completely enclose within itself a portion of the still

liquid alloy, differing considerably in composition from the crystal.

Photomicrographs of a crystal of CusSn in a bearing metal, and a crystal

of antimony in a copper-antimony alloy, are given : in each case the

crystal contains a kernel of eutectic. If, during the solidification of an

alloy, primary crystals A react with the liquid L giving a compound C,

the compound C may form a complete envelope round A, preventing

further reaction of A with L. Thus in the solid alloy, the C crystals

contain a kernel of A.

Copper-zinc Alloys : the jS Constituent.!—H. C. H. Carpenter

has made further attempts to cause a visible separation of the f3 struc-

ture of the pure a and y eutectoid alloy, into a and y. No annealing,

however prolonged, will effect this separation. A section of pure

apparent ^ alloy was heated at 420° C, with its polished face in contact

with the polished face of a section of a eutectoid alloy containing

0*95 p.c. vanadium, which contained its a and y in a coarse crystalline

form. Incipient resolution of the pure eutectoid resulted from this

inoculation, and a further prolonged annealing of the pure eutectoid

alone caused the formation of coarse segregations of a and y. A lamellar

resolution of pure /3 was never observed.

The structure of alloys of /3 composition, to which different percent-

ages of various common metals had been added, was investigated. The
effect upon the structural stability of the apparent (3 constituent was
slight when the added metal was bismuth, lead, chromium, manganese,

or iron, while aluminium, antimony, tin, silicon, and vanadium aid the

precipitation of visible a and y from apparent /3, In general, the struc-

tural stability of apparent ^ is at a maximum when no impurities are

present.

Annealing of Quenched Aluminium Bronze.|—An alloy of 90 p.c.

copper and 10 p.c. aluminium consists of a eutectoid, together with
excess of the a constituent. Quenching from a temperature above the

critical point causes the replacement of the eutectoid by a " martensitic
"

* Rev. MetaUurgie, ix. (1912) pp. S84-90 (6 figs.).

t Journ. Inst. Metals, viii. (1912, 2) pp. 51-85 (24 figs.).

X Comptes Rendus, cliv. (1912) pp. 510-14(2 figs.).

Q 2
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constituent with an acicular structure. Raising the quenching tem-

perature results in the diminution and ultimate disappearance of the a

constituent, the alloy quenched from a sufficiently high temperature

consisting wholly of the acicular constituent. A. Portevin and G. Arnou
find that when such homogeneous quenched specimens are re-heated to

temperatures below the critical point, the a constituent separates out

along the planes which appear as needles in etched sections. In this

behaviour the copper-aluminium alloys differ from the iron-carbon alloys

(steel) with which they have many points of resemblance.

Structure of Hardened Steel.*—H. Hanemann gives a detailed

description of the mode of formation and the structure of the various

constituents of hardened and re-heated steels. A series of excellent

photomicrographs illustrates the descriptions. Austenite is a solid solu-

tion of carbide in y-iron. In etched sections it appears as uniform areas

with a roughened texture, white to black, showing twinning, and having

rectilinear grain boundaries. Martensite is a solid solution of carbide

in ^-iron, and has an acicular structure, containing deep-lying needles

appearing dark or raised needles appearing light. Strictly speaking,

the term martensite should be restricted to the needles, but it is con-

venient and usual to describe an acicular area, including the ground
mass as well as the needles, as martensite. Definitions of hardenite,

osmondite, troostite, sorbite, and ledeburite are also given.

Structure of Alloy Steels.f—F. Fettweis describes the micro-

structure of a number of steels containing large percentages of

chromium and tungsten, separately or together. Alcoholic solutions

of acids were useless as etching reagents ; copper-ammonium chloride

solution was good, and sulphurous acid was better still. The carbide

in the so-called carbide steels originates in a eutectic corresponding to

the ledeburite of iron-carbon alloys. High contents of chromium, or of

chromium and tungsten together, reduce the carbon content of tlie solid

solution which first separates from the melt to such an extent that the
'' ledeburite " eutectic is formed even when the total percentage of

carbon in the steel is low.

Slag Inclusions in Steel.J— G. Mars gives photomicrographs show-
ing the inclusions found in small sample ingots of steel, made by the

acid and basic open hearth, basic Bessemer, crucible, and electric furnace

processes. The samples were taken from the bath at different stages

before the end of the process.

F. Pacher§ discusses this subject at some length, and gives photo-

micrographs, some of which are of fractures which show the effects of

the presence of slag inclusions.

* Stahl und Eisen, xxxii. (1912) pp. 1397-1404, 1490-4 (36 figs.).

t Stahl und Eisen, xxxii. (1912) pp. 1866-9 (36 figs.).

I Stahl und Eisen, xxxii. (1912) pp. 1557-63 (24 figs.).

§ Stahl und Eisen, xxxii. (1912) pp. 1647-53 (17 figs.).
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Fig. 1.—Polished only. Cementite is in relief.

Fig. 2.—Etched with picric acid. The white parts are cementite,

the dark parts sorbite, and the ground mass is ferrite.

Sections from Roman Bloom Steel containing 1*6 pee, cent. Carbon,
showing evidence of segregation of cementite, and that the last heating of

the bloom was prolonged between 700"^ and 800^ C. (J. E. Stead.)
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Sulphide Enclosures in Iron and Steel.*—G. Rohl has studied,

inicroscopicallj and otlierwise, alloys of manganese sulphide and ferrous

sulphide with each other and with pure iron. In seeking for a method
of distinguishing the two sulphides microscopically, it was found that

1 p.c. solutions of organic acids in alcohol, \\ith five minutes etching,

produced considerable darkening of the ferrous sulphide as compared

with the manganese sulphide. After preliminary etching with picric

acid in alcohol, tempering (heat-tinting) to dark yellow leaves the

ferrous sulphide blue and the manganese sulphide a dull whitish. The
results obtained with binary alloys of the two sulphides are interpreted

as indicating the presence of a compound FegMuoSj which forms a

continous series of solid solutions with MnS. Such a sobd solution

occurring as inclusions in steel may be mistaken for manganese sulphide.

A considerable excess of manganese appears to be necessary in steel in

order to prevent the formation of harmful ferrous sulphide.

Roman Iron.!—H. Bell, H. Louis, and J. E. Stead give some notes

on a bloom of iron found in 1909, during the exploration of the Romano-
British site of Corstopitum. The bloom was 39 in. long, and tapered

from about 7 iii. square at one end to about 4| in. square at the other

end. By polishing and etching a complete longitudinal section it was

ascertained that the bloom was composed of smaller masses- welded

together. These masses differed considerably in composition, some

being nearly carbonless iron, others steels containing much carbon.

The photomicrographs reproduced show the unusual structure of a

region of high carbon content. (Plate YIII.)

Intercrystalline Fracture of Iron and Steel. i— When a piece of

a metal is broken, the fracture normally passes through the crystals

and not to any extent along the crystal boundaries. J. C. W. Humfrey

has investigated specimens of iron or mild steel, which were remarkably

brittle, or became so when annealed in a vacuum, and broke along the

crystal boundaries when slightly stressed. The presence of small amounts

of carbon-dioxide during annealing promoted the development of inter-

crystalline weakness, but when carbon dioxide or other oxidizing gases

were present in quantity sufficient to oxidize the surface of the specimen

strongly, intercrystalline brittleness was not produced. It is suggested

that when nearly pure iron is annealed in a slightly oxidizing atmo-

sphere, an oxide of iron, soluble in y-iron, but insoluble in a-iron, is

formed. AVhen the transformation of the y-iron occurs on cooling, the

oxide is deposited at the boundaries of the a-iron crystals and causes

intercrystalline weakness. No microscopic evidence of the presence of

this oxide was obtained.

* Iron and Steel Institute, Carnegie Scholarship Memoirs, iv. (1912) pp. 28-79

(35 figs.).

t Joiirn. Iron and Steel Inst., Ixixv. (1912, 1) pp. 118-33 (16 figs.).

X Iron and Steel Inst , Carnegie Scholarship Memoirs, iv. (1912) pp. 80-107

(20 figs.).
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Influence of Carbon on the Corrodibility of Iron.*—In the course

of an investigation upon the corrodibility of six pure carbon-steels con-

taining 0*1 to • 96 p.c. carbon, C. Chappell has microscopically examined
polished specimens at successive stages of corrosion by immersion in sea-

water. The oxides were removed by rubbing on selvyt cloth. The first

feature in the process of corrosion was the appearance of numerous dark
spots due to the action of the manganese sulphide. The corrosion of

the pearlite areas, faintly visible after about two hours immersion, rapidly

increased in vigour, and spread to the ferrite. Selective corrosion of

various ferrite crystals set in at a later stage, other ferrite crystals re-

maining comparatively unaffected. It is suggested that the difference

in the rate of corrosion of different ferrite crystals is due to the diffe-

rent relationship of the exposed surfaces to the crystallographic axes.

The development of sharply defined geometrical pits was a marked
feature of the corrosion of the ferrite ; in any one crystal the pits were
identical in form.

* Journ. Iron and Steel Inst., Ixxxv. (1912, 1) pp. 270-96 (14 figs.).
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MEETING

Held on the 19th February, 1913, at 20 Hanover Square, W.,
Professor G. Sims AVoodhead, M.D., etc.. President,

IN the Chair.

The Minutes of the Meeting of January 15, 1913, were read and
conhrmed, and were signed by the President.

The President said he thanked the Fellows of the Royal Micro-
scopical Society very heartily for committing such an honourable charge
as their Chairmanship to one whose experience of the working of the
Society was comparatively so limited. He assured them that he esteemed
it a very high honour indeed to succeed to a Chair occupied by a line

of such distinguished men as were their past Presidents. He*^ feared
that he might often fall short of their expectations, but if a desire to

serve the Society could avail anything, there would be no failure that
would be irreparal)le.

Before proceeding with the ];)usiness of the evening, he wished to

be authorized by the Fellows of the Society to send a message of con-
dolence to the widow and relatives of the late Captain Scott, and of

those brave men who perished with him, who, as all knew, were keenly
interested in the work on which their Society was engaged, and part of

whose mission to the South Pole was to collect material and observa-
tions which, in due course, would come under the notice of their Society.

Captain Scott and his fellows were brave men, who did their duty, and
the Council believed it would l)e the general wish to have recorded in

the Minutes of the Society a recognition of the great loss science had
sustained in the death of those gallant gentlemen, and an expression of

keen sympathy with those who now mourn their loss. He felt assured
of the permission of the Fellows of the Society to send this resolution

to the Royal Geographical Society, with the request that it should be
forwarded to Mrs. Scott and to others interested.

Such authority was unanimously voted by Fellows of the Society.

The List of Donations (exclusive of exchanges and reprints) re-

ceived since the last Meeting was read as follows, and the thanks of

the Society were accorded to the donors :

—

Presented by
An old Microscope, by Cauchoix, of Paris Mr. Wynne E. Baxter.
Brackets, etc., to order for show-case Mr. Chas. Lees Curties.
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Mr. E. J. Spitta then read his Report (which appears in extenso

in the Jonrnal) upon the lenses of the late Joseph Jackson Lister, and
on its conclusion requested the assistance of Fellows in collecting repre-

sentative examples of lenses by old makers to form a portion of the

Society's collection, corresponding to and completing the unique collec-

tion of Microscope stands.

The President said all would agree with him that they were deeply

indebted to Mr. Spitta and Mr. Conrady for the very careful and
thorough way in which they had examined and reported on the Lister

lenses.

He heartily endorsed Mr. Spitta's appeal to Fellows of the Society

to contribute to the collection of lenses, and he thought that any such
interesting specimens might well be sacrificed as private property to the

good of the community. He then proposed a hearty vote of thanks to

Mr. Spitta for his report, which was carried with acclamation.

Dr. Shillington Scales then read a paper by Mr. H. J. Waddington,
entitled " Notes on Slides of Chirocephalus diaphanus and Artemia
salina ; " the slides were on exhibition that evening through the kindness

of Mr. Lees Ourties.

The President pointed out that the study of the unisexual develop-

ment of certain species was of extreme importance, and one on which
a considerable amount of work had still to be carried out. The Society

would wish him to thank Mr. Lees Curties and Mr. Waddington for

providing this opportunity of seeing specimens of the genus, as well as

for their interesting description.

Mr. Scourfield said that ten years ago he was only able to find four

or five records of Ghirocejohalus in this country ; since then, however, it

had been found in quite a number of places, and in Cornwall it appeared
to be by no means uncommon. He had himself found it, on two or

three occasions, at Oxshott and Claygate, in the months of May or June.
With regard to the existence of Artemia in England, he thought it likely

that it would be found in places where the '* brine-pan " method of

obtaining salt from sea-water was carried out. The speaker did not
think that the apparent spines of the ova of Chirocephalus were really

such, l)ut that they represented the angles of a honeycomb structure

which surrounded the Qgg.
Mr. Wilfred Mark W ebb mentioned that a large number of Chiro-

cephalus had been found in flood-water at Eton in May 1910 by the
assistant in the Biological Laboratory at Eton College. Mr. Webb had
exhibited some, which he had himself caught, at a soiree of the Linnean
Society, and apparently no one present had seen the species alive before.

Mr. Michael regretted that Mr. Waddington's face was no longer
familiar at the Meetings of the Society, and considered the occasion
should not be allowed to pass without calling attention to the series of

successful observations which Mr. Vi^addington had conducted for many
years upon minute marine creatures.

Mr. Hopkinson added another to the localities given for Chirocephalus
diaphanus^ namely, a shallow roadside pool near Bricket Wood, between
Watford and St. Albans.
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A very hearty vote of thanks to Mr. dirties and Mr. Waddington

was carried with acclamation by all present, and Dr. Scales then read

a communication by Lient.-Colonel O'Hara, entitled, "A Note on a

Microscopic Worm found in the Poison Gland of a Krait."

The unanimous thanks of the Society were heartily accorded to

Colonel O'Hara for his communication.

The President announced that the paper l)y Dr. Gemmill on
'* Convection-Current Circulation in Lal>oratory Aquaria ; an Aid to

the Rearing of Pelagic Larvae," would l)e taken as read, and would

appear in due course in the Proceedings.

Dr. Shillington Scales read a letter from the Secretary of the

Lister Memorial Fund, acknowledging with thanks the Royal Micro-

scopical Society's contribution towards the Memorial.

The President announced that the next Meeting of the Society

would take place on AYednesday, March 19.

The next Meeting of the Biological Section would be held on

March 5, when Mr. E. J. Sheppard would make a communication on
" The Histology and Development of Teeth."

The Brass and Glass Section would hold its Meeting on Wednesday,
February 26,

The President announced that after a few words of introduction

from Mr. Scourfield, the Meeting would dissolve to view the exhibition

of Desmids brought together and demonstrated by Members of the

Biological Section. In connexion with the exhibit he should hke to

draw the attention of the Meeting to the fact that this was a somewhat
new departure suggested by their Secretaries and undertaken by Mr.

Scourfield, who had been well suppoited by the Members of the

Biological Section, all of whom had taken a great amount of trouble to

bring together the demonstration now before them. He hoped that

Mr. Scourfield would realize that the value of his work was recognized

by the Fellows of the Society, who were deeply indebted to him and to

those who had assisted him in this admirable demonstration.

Mr. Scourfield explained that the actual demonstration on the use of

the Centrifuge in Pond-Life work would take place in the rear of the

Hall. For a long while after its introduction by Cori for the collection

of small aquatic organisms the centrifuge was used merely as a substitute

for a net, and it was not until Lohmann in 1908 published his paper on
the determination of the quantity of plankton in the sea that the
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centrifuge was used specially for the collection of extremely minute
organisms.

Since that time the centrifuge had been used for the collection of

organisms from both sea- and pond-water. The especial interest that

evening was in pond-water, and it would be shown that many interesting

organisms could be obtained in abundance from water where it might be

suspected nothing at all would be found, at any rate by netting, since

the meshes of the very finest nets in use measured ^-^ to gj^ inch,

whereas many creatures were much smaller than that.

Eeferring to the collection of Desmids exhibited, he wished to say

that lie was by no means so responsible for that as might be supposed

from the remarks of the President, and thanks were really due to the

Members of the Biological Section for both the suggestion and the

objects. The idea was to give as comprehensive an exhibition of

Desmids as possible at this time of the year, and also to bring out

some points of interest, such as the production of zygospores and aplano-

spores, etc. Some of the slides exhibited had been sent specially for the

purpose by Professor G.S. West.

New Fellows -The following were elected Ordinary Fellows of

the Society : Charles Horton Bestow, Felix Jentzsch, Ph.T).

MEETING

Held on the 19th Maech, 1913, at 20 Hanover Square, W.,
Professor G. Sims Woodhead, M.D., etc.. President,

IN THE Chair.

The Minutes of the Meeting of February 19, 1913, were read and
confirmed, and Avere signed by the President.

Dr. Eyre read a letter from the Royal Geographical Society, thanking

the Royal Microscopical Society for its condolence and sympathy in

regard to the death of Captain Scott.

The President proposed a very hearty vote of thanks to Messrs.

W. Watson and Sons for their exhibition of slides illustrating Marine-
life, of great beauty, and perfectly prepared. The vote was carried

unanimously.

Mr. James Murray read an abstract of his paper on " The South
American Rotifera," the full text of which will appear in the Journal.

The President thanked Mr. Murray for his valuable communication,
and congratulated the Society upon the fact that the present paper was
only the first of a series by Mr. Murray dealing with the subject.
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A paper by the Rev. Hilderic Friend on " British Enchjtra3ids " was
taken as read.

Dr. Eyre read a paper by Dr. C. Metz on " The Step Micrometer,

with simplified Micrometer Scale," the micrometer itself being exhibited

by Mr. Ogilvy.

In the discnssion following on this paper, the President said that a

casnal examination of the micrometer seemed to justify the author's

claim that it simplified micrometric observations.

Mr. Spitta remarked that, so far as he could gather, the method of

evaluation was practically the same as in other micrometers, and that

the principal improvement consisted in the increased clearness obtained

by the arrangement of the step echelon.

Mr. Ogilvy pointed out that when the valuation was once obtained,

only simple multiples remained to be dealt with ; indeed, using ^i^ in.

objectives, every division represented 1 /x, and no multiplication whatever
was required.

Mr. Barnard suggested that the chief advantage of this micrometer
was the method of spacing, which enabled a reading to be made quickly

and with certainty. The distance between the lines had been carefully

calculated to suit a particular series of Leitz objectives, but it might,

and probably would, happen that other makers' objectives would not so

easily adapt themselves, at least without considerable alteration of tube-

length.

Mr. Ogilvy said that in the case under discussion, the valuation was
reduced to a simple multiple with any given objective.

The President said that he regarded the micrometer as one with

which, by taking a little prehminary trouble, the optical system could be

so arranged that the observer worked with a so-called unity figure with

any given objective.

Mr. Cheshire said that as he understood the matter, Mr. Ogilvy

simply proposed to adjust the tube-length, so that the projected length

in the image plane should be a simple multiple of the unit of length

projected, with the object of minimizing the arithmetical work. Gener-
ally speaking, of course, the projected length was not a simple multiple

of that projected from the stage micrometer.

The President thought that in any case, from the practical stand-

point, the micrometer would prove to be a useful one.

A hearty vote of thanks to Dr. Metz and Mr. Ogilvy was passed

unanimously.

The President announced that the next Ordinary Meeting of the

Society would be held on Wednesday, April 16.

The next meeting of the Biological Section would be held on
Wednesday, April 2, and the Brass and Glass Section would meet on
Wednesday, March 26, at 7 o'clock for 7 . 30.
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It was also announced that the Rooms of the Society would be closed

for the Easter recess from Thursday, March 20, to the morning of Tues-

day, March 25.

The following Instruments, Apparatus, Objects, etc. were
exhibited :

—

Messrs. W.Watson and Sons :—Anthozoa : Alcyonium palmatuyn ; Pen-
nattdaphosphorea. Hydrozoa : Eudendrium racemosum ; Pliimidaria.

Siphonophora : Diphyes sieboldii. Tunicata : Doliolum denticulatum
;

Thalia democratica-mucronata. Vermes : Serpula vermicnlaris
;

Rhyncolopus plumipes, a rare shore mite.

New Fellows :—The following were elected Ordinary Fellows of

the Society :—Thomas Robinson Brooke, Frederick H. Yerrall, B.A.,

LL.B.
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VI.

—

Smith American Rotifera.

By James Murray, E.R.S.E.

(Naturalist attached to the Bolivian Boundary Commission, 1911-1913.)

{Read March 19, 1913.)

Plates IX and X,

Introduction.

In the years 1911-1912, I had the opportunity to study the

Eotifera in most of the countries of South America, from the

Tropics to the Straits of Magellan, A report on those of Bolivia

and Peru has appeared elsewhere {2Jf)*

This paper deals with the Eotifera of Brazil, Chile, and Argen-

tina, and contains additional notes on those of Bolivia, Peru, and
British Guiana. A summary will be given of all that is known

* The figures in brackets refer to the Bibliography at the end of the paper.

EXPLANATION OF PLATE IX.

Fig. la.—PJiilodina vcrrax, variety. Outline, showing barrel-like

swelling.

16. Ditto. Head.
Ic-ld. Ditto. Spurs in two different positions.

2a.— Habrotrocha fusca. Optical section of neck, showing
thickenings.

2b. Ditto. Lateral view of neck.

3.

—

Callidma pacifica. Fully extended, creeping.

4a.

—

Habrotrocha cuneata sp. n. Feeding, with foot hiddeu.

46. Ditto. Rump and foot.

4 c. Ditto. Jaw.
4d. Ditto. Spurs.

Jmie. 18th, 1913 R
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about South American Eotifera, with tables showing the distribution

over the continent.

Whenever possible, the animals were studied on the spot and
in the living state. Subsequent study of the moss-dwelling species,

was rendered possible by the usual method of drying the moss and
afterwards reviving the animals. The pond-dwellers were usually

narcotized and fixed by Kousselet's method. As the narcotic and
osmic acid were used by guess, and without examination during

the process, it is not surprising that only a small proportion of the

animals were fully extended. While this is a disadvantage in the

case of the soft-bodied species, and accounts for their paucity in

the lists (apart from the Bdelloids), it is a distinct advantage in

working with the loricate kinds.

The number of known species of Eotifera has greatly increased

since Hudson and Gosse put out their great Monograph {11), as

Mr. Rousselet's four lists of new species indicate. Mr. Kousselet's

work in this direction is invaluable. Without it the student would
enter a wilderness indeed, when he took up the study of the

Rotifera. The Monograph itself was a pioneer work, and additions

of species discovered while it was in the press were so many that

the supplement is disproportionate to the main work. A new
revision would be highly desirable, were it only to arrange all H.
and G.'s species in natural order. A better understanding of many
species nowadays, and the addition of hosts of new species, renders

a new Monograph a crying need.

Some species occur several times over in H. and G. under
different names, species which they rejected have been established,

and others which they accepted must be discredited. A revised

Hudson and Gosse would be such a colossal task that it is not to

be wondered at if those qualified to undertake it shrink from
doing so.

Mr. Rousselet has long advocated meeting the difficulty in a

measure by a series of monographs of families, or even of genera.

Thus we have his own " Synchaeta," Jennings's " Rattulidse,"

Hlava's " Melicertidge," Dixon-Nuttall and Freeman's " Diaschiza."

EXPLANATION OF PLATE IX.—continued.

Fig. 5a.

—

Philodina americana sp. n. Fully extended, creeping.

,, 5b. Ditto. Jaws.

,, 5 c. Ditto. Foot.

,, 5d. Ditto. Optical section of neck.

,, 6a.

—

Habrotrocha. unnamed species. Dorsal view,

,, 66. Ditto. Ditto. Lateral view.

„ 6 c. Ditto. Ditto. Foot.

,, 6d. Ditto. Ditto. Corona in retraction.

„ 1.—Pleuretra brycei, variety.

,, 8. Ditto. Another variety.

,,
9.

—

Notops brachion^is y&v . spinosus.
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In all the groups of Rotifera, tlie known species are so numerous
that only a specialist can identify them. This may seem unfor-

tunate for the naturalist pure and simple, the pond-life man, but
it is not so if we recognize the different roles of the naturalist and
the systematist. If a man simply takes a delight in observing his

Eotifers, and cannot find time to make himself a specialist, it does
not really matter to him to have them accurately named. The
trouble arises when men who do not even profess to be specialists

publish faunistic lists without notes or figures.

So much confusion has arisen from inaccurate original diagnosis

of new species, followed by slipshod identification, that it is safe

to say that the greater proportion of lists of Rotifers, unaccompanied
by figures, have no value whatever. This evil should be greatly

diminished if the Rotifera were standardized in a series of mono-
graphs in which all the species of each family or group were
figured to the same scale.

Meanwhile the conscientious systematist.. if he wishes his work
to have any value, has no alternative but to figure most of the species

observed. You know then what he means by his names, and if

he makes a misidentification, no harm is done. It is for this reason

that I here figure every species of the family Cathypnidae which
occurs in my South American collections.

As in every paper which I write upon the Rotifera, I must here

express my thanks to Mr. Rousselet for his assistance and advice.

He placed freely at my disposal his immense collection of Rotifera

and his extensive library of Rotifer-literature. He was always
ready to advise me about critical species. Moreover, he himself
first found many of the species in my collection, mounted them,
and handed them over to me. Without all this help it would have
been quite impossible for me to get up in a comparatively short

time a sufficient knowledge of many of the families to enable me
to make identifications with confidence that I was not adding to

the confusion amonsj the Rotifera.

As the paper is a fairly large one, and requires a great number
of figures, it has been divided into three parts for convenience in

publication. From this arises a difficulty in dealing with the

Bibliography. A single bibliography at the end would have been
most satisfactory, but the bibliographical material for the later

sections of the paper cannot be ready in final form when this first

section goes to press, and so I see no practicable plan but to give

a bibliography with each section.

In Chile Rotifera were collected in three localities : ponds in

the principal square of Antofagasta ; a pond at Viiia del Mar, near

Valparaiso ; and at Punta Arenas, in the Straits of Magellan. In
the last-named locality many ponds were netted, and much moss
collected on the hills.

In Argentina the Rotifera were obtained from one pond in the

R 2
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Zoo at Palermo, Buenos Ayres, and one sample of moss from trees

at Tigre, a few miles out of Buenos Ayres.

In Brazil all the collecting was done in and around the city of

Kio de Janeiro. In the squares and parks of the city there are

many ponds, and the mountain tops have a luxuriant growth of

moss. Near the Botanic Gardens there is a large lagoon of brackish

water, separated from the sea only by a sand bar.

Some of the ponds of Eio proved exceedingly productive. The
greatest number of species occurred in the water-lily pond in the

Pra9a Kepublica. A small pond in the Botanic Gardens was very

prolific in species of the family Cathypnidpe, The salt lagoon

between the Botanic Gardens and the sea was most interesting of

all. There appeared to be no free communication with the sea, yet

there were some indications that it felt the influence of the tide.

Barnacles encrusted the stones on the shore, and were exposed

above the level of the water. The water was very salt to the taste.

The fauna of the lagoon included many undoubted fresh-water

species, some which are characteristic of brackish water, and a

number of previously unknown species. A list of these curiously

associated species should be useful.

Fauna of the Salt Lagoon at Rio.

Polyarthra platyptera Ehr. JBrachionus angularis Gosse, and
Triarthra terminalis Plate. var. caudatus Daday in many
Battulus stylatus Gosse. forms.

Cathypna aculeata Jakub. B. hakeri Miiller.

C. grandis sp. n. B. falcatus Zach.

C. hastata sp. n. B. mulleri Ehr.

Monostyla hulla Gosse. B. pala Ehr.

M. lunaris Ehr. B. trahea sp. n.

M. obtusa sp. n. Anuria aculeata Ehr. var.

M. punctata sp. n. Anurieopsis liypelasma Gosse.

Metopidia triptera Ehr. Pedalion oxyure Sernow.

M. quinquecostata Lucks.

Historical Sketch.—The works dealing with the Eotifers of

South America number only about a dozen.

Ehrenberg, in his Mikrogeologie, 1854 (9) has a few doubtful

records of Rotifers, chiefly Bdelloids, identified from contracted

specimens.

Schmarda, in his Neue wirbellose Thiere, 1859-1861 (28)
records a great many species, many of which have been considered

by later authorities as unrecognizable. Without pretending to

judge of the validity of his species, I give his records for what they

are worth.

Certes, 1889 (^), notes Rotifer vulgaris in Patagonia.
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Frenzel, 1891 {10), gives a list of nine genera from Argentina,

but names no species.

Lagerheim, 1892 (i^), has a note of Pldlodina roseola, or a

related species, observed among red snow in Ecuador.

Wierzejski, 1892 {oO), notes eiglit species for Argentina.

Zelinka, 1891 {31), has meagre descriptions of three new
Bdelloids from Brazil.

Daday has three papers on South American Eotifera. In 1902

(•5), he records nine species for Chile, and (6'), fourteen species for

Patagonia; and in 1905 (7), eighty-two species for Paraguay, in

the most important work on the subject up to the present time.

Lastly, I have noted in 1907 {19), thirteen species for British

Guiana, and in 1913 {^li), seventy-eight species for Bolivia and
Peru.

Order BDELLOIDA.

Ehrenberg's South American Bdelloids are three

—

Callidma

elegans (?) at Cape Horn ; C. rediviva Cape Horn, Chile, British

Guiana, and Venezuela ; C, megalodon Yeragua. I have been

unable to trace the description of the last species ; the other records

are worthless.

Schmarda has four South American species

—

R. vulgaris, found

at Mendoza, P. roseola in Chile, P. erytlirophthahna in Columbia,

and the very remarkable P. setifera, which has a number of setae

at the base of the foot, and is figured with a jaw quite unlike that

of a typical Bdelloid. He found it at Quito.

No additions to the South American Bdelloid fauna were made
till Zelinka described his three new species

—

Callidina Mulleri,

C, holzinge7%, and C. lejeunix, with very insufficient detail, giving

almost no distinguishing characters except the colours of different

parts and the features of the jaws. These are forever unrecogniz-

able,

Daday notes no Bdelloids except in the paper on Paraguay, in

which we find P. roseola, R. vulgaris, R. macroceros, R. macrurus,

R. tardus, R. neptunius {Actinurus).

In 1907 I record thirteen species for British Guiana, all at that

time additions to the South American fauna, with two new species,

Callidina speciosa and C. tripus.

In 1913 I give a list of thirty-seven species found in Bolivia

and Peru, twenty-four being first records for South America.

The full list of South American Bdelloids, wdth their distribu-

tion through the various countries, will be given in the last section

of this paper.

There are here recorded forty-three species : thirty-two for

Brazil, ten for Chile, and ten for Argentina. Sixteen of the species

are new records for South America. There are two new species

:

Philodina americana and Habrotrocha cuneata.
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With these additions the Bdelloids of South America number
about seventy species, but a number of them are of doubtful value.

Some critical notes will be made when treating of distribution.

The most interesting additions to the list of South American
Bdelloids are : Pliilodina americana, Callidina pacifica, C. vesicu-

laris, Mniohia mirahilis, HahrotrocJia caudata, H. eremita, H.
acornis, H.fusca, H. cicneata. Leaving aside the two new species,

the others have been among the rarest of Eotifers, most of them
being known from one locality only, in more ihan one case only a

single specimen having been found.

LIST OF SPECIES COLLECTED.

New Records for South America are indicated by an asterisk.

In Brazil.

Pliilodina megalotrocha Ehr.

P. acuticornis Murray.

*P. brevipes Murray.

P. rugosa Bryce.

*P. plena Bryce.

P. vorax Janson.

Pleuretra hrycei Weber.
P. humerosa Murray.
P. triangularis Murray.
Callidina habita Bryce.

G.formosa Murray.
G. plicata Bryce.

*C. padflea Murray.

C. papulosa Thomp.
C. multispinosa Thorap.

*Mniohia tetraodon Ehr.

Rotifer vulgaris Schrank.

B. tardigradus Ehr.

R. macroceros Gosse.

^R. trisecatus Weber.
R longirostris Janson.

Hahrotroclia angusticollis Murray.
H. perforata Murray.
*H. caudata Murray.
^H. acornis Murray.
H. loiigiceps Murray.
H. constricta Duj.
*H.fusca Bryce.

*H. Guneata sp. n.

H. aspera Bryce.

Adineta vaga Davis.

A. longicornis Murray.

In Chile.

Pliilodina erythrophthalma Ehr. *Mniohia mirahilis Murray.
P. hrevipes Murray. *M. incrassata Murray.

*P. flaviceps Bryce. Rotifer vulgaris Schrank.
Pleuretra triangularis Murray. HahrotrocJia lata Bryce.

Dissotrocha macrostyla Ehr. ^Seepanotroclia ruhra Bryce.

In Argentina.

Philodina rugosa Bryce.

P. plena Bryce.

*P. americana sp. n.

Pleuretra humerosa Murray.
P. triangularis Murray.

Callidina papillosa Thomp.
G. midtispiiiosa Thomp.

*C. vesicularis Murray.
^Hahrotrocha eremita Bryce.

Adineta harhata Janson.
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Notes on the Species.

Philodina vorax Janson (-/-).—The type occurred in Bolivia

and Brazil, and in Bolivia there was also a variety here ligiired

(Plate IX, figs. la-Id). The chief peculiarity is in the spurs, the

membrane connecting which is notched in the middle line, whereas

in the type it is unbroken.

When the animal is crawling, the anterior part of the trunk is

widest, having a barrel-like swelling such as has been noted in

several other Bdelloids {Rotifer irisecatus, etc.). I do not know
whether the character has any value, or even if it is permanent.

Habitat.—Santa Cruz, Tuichi Valley, Bolivia.

Philodina americana sp. n. Plate IX, figs, ha-bd.

SpecifiG Characters.—Of medium size
;
pale yellow, alimentary

tract orange-red ; all papillose-punctate ; deeply plicate, wrinkles

forming symmetrical pattern on central trunk. Rostrum very

short, lamellae small ; neck with two very large dorso-lateral

prominences ; length of antenna three-fifths of neck width. Jaws
very narrow, triangular, teeth 3/2. Pre-anal segment short and
broad, anal twice as long ; foot very short, three-jointed ; spurs

short and obtuse, nipple-shaped. Brain very small, triangular.

Ventral toes larger than dorsal. No eyes.

Length, fully extended, 300 /x ; width of trunk 90 /x, across

neck prominences 55 yu,, pre-anal 60 yu-, across spurs 20 yu,

The animal was never seen to feed, but it possesses so many
good characters that it should be easily recognized by the careful

student, and I think we may justify the naming of it without

knowing the form of the corona. Such large neck-processes are

only known among Bdelloids in Pleuretra africana (2o), such

narrow jaws only in CaUidina natans (17), and some HabrotrochcV,

such blunt spurs only in Philodina flaviceps, but those of P. ameri-

cana are divergent, of P. Jiamceios parallel.

Hahit-at.—In moss from trees grrowino; on the river bank at

Tigre, near Buenos Ayres, Argentina, March 1912.

Phil:odi7ia sp. (undescribed).

For description and figure see paper on '' Some African

Rotifers " i^U) J.R.M.S. 1911, p. 4, Plate I. figs. 2>a-6e.

This fine large species, which is remarkable for its resemblance

to a species of another genus, Mniohia russeola, occurred in Bolivia

and Brazil.

The Bolivian form is smaller than that found in Africa, and
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has spurs twice as long as those two figured, and similar to those

figured by Milne. The teeth are 4 + 1 in each jaw. Length,

250 yLt to 300 yu- wheu feeding.

Brazilian examples are the largest yet seen, measuring about

500 fi in length when feeding. The jaws are 50//, in length,

spurs SO fM. Each spur is slightly constricted in mid-length, and

they are close together.

Habitat.—Santa Anna, Tuichi Valley, Bolivia; summit of

Corcovada mountain, Eio de Janeiro.

Pleuretra hrycei Weber.

Two very distinct varieties of this protean species are figured

in my Notes on Bolivian N'atural History (^4)- Two others,

related to one another, found in Eio are here figured.

Variety (Plate IX, fig. 7).—Spines on anterior dorsal border

of trunk very widely separated by straight interspace. Lateral

spines of second trunk segment two to four on each side. Main
dorsal row of normal ten spines. On fourth central two spines

widely separated. On pre-anal segment two, four, or six small

spines.

On the first trunk segment there are rudiments of delicate

lateral processes, which are only known otherwise in a variety

from La Paz (see i2Jf,, p. 22, fig. 7).

Variety (fig. 8).-—Anterior spines widely separated, as in the^

previous variety. No lateral processes on first trunk segment.

Lateral spines on second trunk segment two a-side. Main row,

ten spines. On fourth central, six spines. On pre-anal, two spines.

Habitat.—First variety, the Zoological Gardens, Eio de Janeiro
;

second variety, Sylvestre, Eio.

EXPLANATION OF PLATE X.

Fig. 10.

—

Callidina multisphiosa, variety.

,, 11. Ditto. Another variety.

,, 12. Ditto. Another variety.

,, 13. Ditto. Another variety.

,, lia.—Oecistcs jpectinifer ?,T^. n. Dorsal view.

,, 146. Ditto. Lateral view.

,, 14c. Ditto. Ventral view of head.

,, 14^. Ditto. The " comb " of another example.
„ 14 f. Ditto. Teeth.

,, 15.

—

Polychastus collinsi. Variety with four spines on foot..

,, 16a.

—

Rattulus braziliensis sp. n.

,, 166. Ditto. Another view.

,, 17a.

—

DiurcUa voluLa sp. n. Lateral view.

,, 17 6. Ditto. Three-quarter ventral view.

,, 17 c. Ditto. Ventral view.

,, lid. Ditto. Diagrammatic section.
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P. triangularis Murray (^4)-

Discovered in Peru in 1911, the species is widely distributed

from the Tropics to the Straits of Magellan, but it is not yet

known in any other continent. It occurs in Punta Arenas, Chile
;

Buenos Ayres, Argentina ; and Eio de Janeiro, Brazil.

Gallidina formosa Murray.

Bolivia and Brazil ; characteristic of warm countries, tropical

and subtropical—India, Africa, Australia—at altitude of 11,000

feet near Pelechuco, Bolivia.

C. punctata Murray.

Like the last, this species is only known in warm regions

—

Africa, Australia, Pacific Islands. In South America it only

occurred once, at Santa Cruz in the Tuichi valley, Bolivia.

C. speciosa Murray.

There are only three records of this species :—British Guiana ;

Pelechuco (altitude 11,000 feet), Bolivia ; British Columbia. They
are all mountainous regions.

C. vesicularis Murray (16).

Tigre, near Buenos Ayres, Argentina. Previously known only

from three specimens collected by Mr. Bryce in Norfolk. Three

blunt toes were seen, making certain of the genus. The flame

-

cells, though broad, were not inflated as in the original specimens.

Probably those were in pathological condition.

C. pacifica Murray (.^^). Plate IX, fig. 3.

Previously known only from a single specimen obtained in the

Fiji Islands, it turned up again abundantly on the top of Corcovada

mountain, Kio de Janeiro. I was able to make a study of the

animal in the crawling attitude.

C. multispinosa Thomp. (29).

A great many varieties, or races, of this species were observed,

of which I figure four of the most distinct.

Some varieties approach the type, others belong to the short-

spined group ; several resemble varieties which I have figured in

various papers, but always with some differences. It is impossible

to figure all of these, but I hope to mak^a special study of them
elsewhere.
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Variety (fig. 10).—Spines all lateral or sublateral, short. There
are strongly curved spines with broad bases on the second trunk-

segment and pre-anal; stout spines on first trunk and anal.

Habitat, Corcovada, Eio de Janeiro.

Another related form has a pectinate process on the anterior

angles of the first trunk-segment, thus closely resembling a variety

from Fiji (see 22, Plate xv, fig. 6a).

Variety (fig. 11).—One long seta on each side near the anterior

margin of the trunk. Hooked spines on first and second trunk-
segments. Habited, near Buenos Ayres, Argentina.

Variety (fig. 12).—The chief peculiarity is the possession of

stout nipple-shaped processes on the second trunk-segment.
Habitat, top of Corcovada, Eio de Janeiro.

Variety (fig. 13).—Stout curved spines on the first and second
trunk-segments, and at ends of transverse dorsal row of small
knobs. This is very like an Australasian form (see 21, Plate xvi,

fig. oa), but the spines are stouter, and there are differences among
the smaller spines. Near New York the form occurs with even
stouter spines. Habitat, top of Corcovada, Eio de Janeiro.

Variety (not figured).—Near a South African form which I

have figured (see 23, p. 4, Plate ii, fig. 9). It has the spines on
the anterior trunk usually changed into sliort ligulate processes.

Habitat, Pata (Tuichi) ; and Eio, Brazil.

Variety (not figured).—With long set?e, as in the type, but
only two on each side, on first and second trunk-segments ; between
the setae on each side a shorter stout spine. Habitat, Tanibopato,
Peru.

Va7'iety (not figured).—Nearest to the type. On the anterior

trunk three long setae on each side, and a curved seta with bulbose
base on the foot. The variety is near an Australian one, which is

figured (see 21, Plate v, fig. 10). Habitat, Santa Cruz, Tuichi
Valley, Bolivia.

Mniobia incrassata Murray {lo).

Syn. Calliclina incrassata (Murray).

One example among moss, Punta Arenas, Chile

M. mirabilis Murray (21).

Syn. Calliclina ynirabilis Murray.

In small sample of moss from the forest, altitude 1000 feet,

Punta Arenas, Chile, almndant.
Up till now only oAe example had been seen, obtained in the

Blue Mountains of Australia. The numerous specimens from
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Chile allowed a fuller study to be made, and requires the diagnosis

to be modified, and the species to be transferred to another genus.

The curved lateral processes prove to be the product of secre-

tion, not fleshy, as I supposed. The mucus which forms them
issues from very large pores, and the striate appearance of thetliick

outer edge of the process is simply due to successive thin layers

extruded.

The species is not related to Gallidina multispinosa as I

thought, but to M. incrassata. It is, indeed, the closest relative

to that species.

Hahrotrocha angusticollis Murray {lo).

Besides the type, which is common in Bolivia, Peru, and

Brazil, the variety aUenuata, first discovered in India {18), occurred

near Sandia in Peru. Length of case, 240 fx.

H. acornis Murray {:^0).

The Brazilian examples were obtained on the summit of Cor-

covada mountain, and agreed perfectly with the type from Africa.

If. fiisca Bryce (1). Plate IX, figs. 2a-2b.

Apparently a rare species, as I understand no one but its

discoverer has seen the animal. Having very distinct characters,

it would not readily be overlooked by anyone acquainted with

the Bdelloids.

I obtained some sketches, which supplement in some par-

ticulars those given by Bryce. The first neck-segment in the

South American examples bears five thickenings, three large

rounded ones, corresponding to those noted by Bryce, and two

smaller lateral ones. The collar and corona are of equal width,

and the neck is wider. There are central setie on the disks, borne

•on conical papillae.

Summit of Corcovada, Eio de Janeiro.

Hahrotrocha cuneata sp. n. Plate IX, figs. 4a-4c^.

Specific Characters.—Very small, longitudinal plicae wide and
shallow ; corona relatively large, disks separated by deep sulcus,

upper lip rounded, not reaching as high as bottom of sulcus, collar

not prominent ; rostrum and antenna very short ; teeth 4/3 ;
rump

distinct, short, with prominent pair of longitudinal folds ; foot

3-jointed, spur-bearing segment wedge-shaped, spurs small cones,

separated by wide convex interspace.

General Description.—Length, when feeding, with the foot
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drawn in, 120 fx ;
greatest width of trunk, 50 /x, corona, 35 fx. The

head is quadrate, and the width of the deep sulcus between the
disks is about one-third that of a disk. The bridge between the

disks rises as a rounded lobe, below which is the flatter round of

the upper lip. The collar makes a little sharp prominence at

each side. The cheeks, collar, and corona are of nearly the same
width. The rostrum is short and broad. The two segments of

the rump are of nearly equal size, the pre-anal abruptly marked
off from the central trunk, and the plicae traverse both. The foot

is very short, the first point rapidly tapered and rounded. The
spurs are somewhat like those of Callidina microcornis and its

relatives, but the membrane joining them is very convex.

Habitat.—Summit of Papagaio (the Parrot), a mountain near
Eio de Janeiro, 1912.

Okder RHIZOTA.

The Pthizota of South America are very little known. Daday
(7) has recorded five species for Paraguay :

—

Conochilus vohox,

Megalotrocha spinosa, Limnias anmdatus, Meliceria. ringens, Ge-

phalosiphon limnias. I collected other five species in Eio de
Janeiro, one of them being hitherto undescribed.

There were many other species in the various water-lily ponds
in the parks of Eio, but knowing almost nothing of the order at

that time I could not identify them, and my methods of collecting

and preserving have not been very successful with the Ehizota.

The five species are all new records for South America.
The identifications of Floscularia longicaudata and Limnias

cornuella were made by Mr. Eousselet from specimens in my
collection. There was a Floscularia in Lake Titicaca, which could

not be identified. A Floscularia and an Oecistes were found in a

stream at Punta Arenas (Chile), but not identified.

LIST OF SPECIES COLLECTED IN BEAZIL.

*Floscularia amhigua Huds. * Oecistes pecti^iifer sp. n.

F. longicaudata Huds. *Limnias cornuella Eouss.
* Oecistes crystallinus Ehr.

Notes on the Species.

Floscularia longicaudata Hudson.—Mr. Eousselet identified

this from a mounted specimen. It had not the long slender

foot, but it looked as if that had been broken offl I had seen

another example which had the characteristic foot.
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Oecistes pectv/iifer sp. ii. Plate X, figs. 14a-14c.

Specific Characters.—Large ; corona very wide, nearly circular,

with no apparent gap, bearing within the disk towards the ventral

edge a conspicuous lobed process shaped like a hand, and towards'

the dorsal edge two large nipple-shaped divergent processes ; chin

a very prominent lobe with a pair of conical processes near its

apex ; body wrinkled, foot stout, about as long as trunk ; no eyes,

no tube or house.

General JJescrijytion.—Length, when feeding, about 400 /x, foot

160 fi, diameter of corona 130 fjb, of trunk 80 ^, hand-like process

about 20 yLt in length and breadth.

The corona is much wider than the trunk, as in 0. velatus and
Pseudoecistes. Both wreaths appear unbroken, except that the

secondary loses itself in the mouth. A number of ribs, four at

least, cross the corona. The " hand " springs from a kind of

papilla, and is close to the disk below, but free in its expanded
upper part. The nipple-shaped processes spring from large broad
rounded bases, and diverge outwards, upward and forward. Below
the great chin the neck is much constricted. The anus is very
high and prominent. The foot is obscurely wrinkled.

I regret that the state of the organs prevented a clear view of

the jaws being had, although I subjected several specimens to

pressure. Four parallel teeth could be seen crossing the rami, but
no defined outline could be seen.

It is a free-swimmer, and I think has no tube. When first

caught they swam about very violently, just as Pseudoecistes does,

and neither then nor in the preserved specimens did I ever see a

tube, nor were there any large empty tubes not otherwise accounted
for. I failed to detect the antennse.

Habitat.—The water-lily pond in the Praga Eepublica, Eio de
Janeiro, very abundant, April 1912.

A related form, having the hand-like process smaller and the

nipple-shaped processes on the corona much more developed, is

known in Australia. It has not yet been described.

Order PLOIMA.

ILLORICATA.

The soft-bodied Ploima appear very sparingly in my collections,

only three of the families being represented. The explanation is

to be found simply in my ignorance—I did not know those families

well, had no books with me, and failed to get good specimens
conveyed to Mr. Piousselet.

A great number of species have been recorded for South



242 Transactions of the Society.

America, chiefly by Daday. These will be given in the tables of

distribution at the end of this series of papers. Three of the six

species here noted are new records for South America.

LIST OF SPECIES COLLECTED.

In Brazil.

Triarthra longiseta Ehr. *Notops hracliionus Ehr. var. spi-

*T. terminalis Plate. nosus Eouss.

Polyarthra "platyiytera Ehr. * Taphrocamjpa selenura Gosse.

Fiircidaria forficida Ehr.

Notes on the Species.

Triarthra terminalis Plate (^S).—When alive, this looks very
much the same as T. longiseta, but the posterior seta is almost

quite terminal and always remains rigidly extended in the same
axis as the body.

Habitat,—In the salt lagoon, Eio de Janeiro.

Notops hrachionus Ehr. var. spinostcs Eouss. (27) (32).

Plate IX, fig. 9.

I am not aware that this variety has ever been figured, so I

give a simple outline here, showing the characteristic hollow
spines.

Habitat.—Botanic gardens, Eio de Janeiro.

Order PLOIMA.

LOEICATA (Part).

Families DiASCHiziDyE, Eattulid^e, Dinocharid^., Salpinid^.

The loricated Eotifers usually preponderate in collections made
by travellers abroad and brought back for study at home. This is

because the lorica makes identification possible even if the animals
are collected without the employment of any special methods of

narcotization and fixing, but simply put in a suitable preservative.

In fact it has been found that in most of the loricated families

they are much more easily identified when fully contracted.

Certain characteristic and constant features can only be seen in

fully contracted specimens. This is especially true of the frontal

margins of the lorica in the Cathypnidse, and to some extent in

the Brachionidse.
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In my collections also the Loricata constitute far the most
important part. The 13delloida may be as numerous in species,

but they are only of interest from the distributional point of

view, as the South American Bdelloid fauna shows very little

peculiarity. Among the Loricata, on the other hand, many curious

new forms were found. These were most numerous among tlie

Cathypnidae, which are dealt wath in a succeeding paper of this

series. In the four families treated of here, thirteen species were
identified, excluding those noted in the paper on Bolivia and Peru,

already published. Nine of them are new for South America.

LIST OF SPECIES COLLECTED.

In Brazil.

DiascMza gihha Ehr. *Rattulus pusillus Laut.

*D. exigua Gosse. *Polychsetus collinsi Gosse, and
D. cseca Gosse. variety.

*Diurella loorcellus Gosse. *Stephanops tenellus Bryce.

*D. voluta sp. n. Salpina mucronata Miiller.

*Battulus hraziliensis sp. n. *Diplax trigona Gosse.

*R. stylatus Gosse.

In Chile.

Rattulus pusillus Laut. R. longiseta Schrank.

Notes on the Species.

Diurella voluta sp. n. Plate X, figs. 17a-17d.

Specific Characters.— Of medium size, very hyaline; toes nearly

equal, with several sub-styles. Keel of immense size, enveloping

great part of the body as in the muUusc Voluta ; springing from
the back it curves strongly to the right till it reaches below the

ventral surface. Large red eye.

General Description.—Exact measurements were not obtained,

as I spent all my time over the two specimens I had in trying to

make out the nature of the extraordinary hyaline envelope. I

believe the lateral view is drawn to about the same scale as the

other figures on the same plate, i.e., the envelope about 140 fx in

length, the toes 40-50 yit. Apart from the keel, the body is of

the common shape of the smaller species of the genus, such as

D. tigris. The keel is unlike any other, in that it extends beyond
the trunk to the very end of the extended head-sheath, and
posteriorly far beyond the end of the foot. The head-sheath is

evidently not retractile, as shown in figs. Via and 17c, where the
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corona is pretty well retracted and the head-sheath fully extended.

The jaws are relatively large and elongated.

This is a case in. which the most careful drawings fail to

explain themselves. The keel is so extensive that no boundary
lines can show its real form. By much turning of the animal

under the cover-glass I ascertained that it was in the form of a

volute. The diagram (fig. lid), which is a supposed optical section

through the middle of the body, illustrates its structure as

accurately as may be.

The study of the living animal was made while travelling, and

with limited time. I hoped to find more specimens among the

preserved material from the same pond, but, after the most careful

search, failed to find one.

Habitat.—Water-lily pond on the Praia at Gloria, Eio de

Janeiro; two examples seen, April 1912.

Rattulus braziliensis sp. n. Plate X, figs. 16a, 16b,

S2yecijic Characters.—With two short keels, varying from one-

fourth to one-third of length of contracted lorica ; toe longer than

lorica ; largest substyle one-third of toe, diverging widely from it.

General Description.—Contracted lorica, 120 yu, in length, toe

150 fi, keels about 40 [x, largest substyle 50 fx, two shorter about

lOyLt.

The body is broadest just behind the keels, and tapers to the

foot. The keels are strongly rounded. The toe continues the

line of the long axis of the body, and is gently curved, with a

sudden sigmoid bend at the base. The substyle springs from the

left side of the toe, but immediately crosses to the right, and
sticks far out.

It is only necessary to compare the species with the two which

have double keels. R. bicristatus has much longer keels, and R.

mucosus has longer keels and a much broader body. R. braziliensis

differs from both in the conspicuous substyle. (See Jennings, 13).

Habitat.—Water-lily pond in Pra9a Eepublica, Pdo de Janeiro,

April 1912. About a dozen examples seen.

Polychsetus collinsi Gosse. Plate X, fig. 15).

Type in pond in Botanic Gardens, Eio de Janeiro.

Variety.—Spines as in the type, but an additional pair on the

second segment of the foot. Lorica dotted, margin plain, without

the usual fringe of short spines.

Appears to have some claim to specific rank, perhaps rather

more than P. sericus Thorpe, but it would be necessary to study

other examples, and I only found one.

Habitat.—Marsh beside the salt Lagoon, Eio de Janeiro.
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Stephanops tenellus Bryce (f^).

This lively little animal continues to be generally overlooked,

no doubt on account of its small size, vivacious movements, and
general resemblance to a ciliate Infusorian. It is really widely

distributed.

Habitat.—Among moss from trees in the Zoo, Kio de Janeiro.

Biplax trigona Gosse.

In both fresh and brackish ponds, Eio de Janeiro ; identified

by Mr. Eousselet.

In the same ponds I found other kinds of Diplax, differing in

general form and length of toes from any of the recognized species,

but I failed to secure specimens.
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V^II.

—

Convection-Current Circulation in Laboratory Aquaria r

an Aid to the Hearing of Pelagic Larvae.

By James F. Gemmill, M.A. M.D., D.Sc.

Lecturer in Embryology, Glasgow University, and in

Zoolos^v, Glasgow Provincial Traininsj College.

[Read February 19, 1913.)

Plate XI.

The following arrangement provides a simple and effective method
of ensuring gentle circulation and aeration, as well as cooling, either

in a single small . laboratory aquarium, or in a series of such
aquaria. It can be applied wherever the temperature of the

ordinary tap water is some degrees lower than that of the interior

of the laboratory, a condition which practically always exists.

What follows will be made clear by a reference to Plate XL
Cool tap water circulates through one or more U tubes of glass and
then either runs to waste, or can be employed, if necessary, to work
a low pressure intermittent aerating apparatus.* The U tubes dip

down from above for some distance into the middle of the aquaria,

and cool the water in immediate contact with their surfaces. A
downward convection-current from top to bottom is thereby caused

in the middle of each aquarium. A compensating upward con-

vection-current occurs everywhere in the layer of water close to

the aquarium wall, this wall being exposed to the higher temper-

ature of the laboratory. So much surface water is carried down in

the descending stream, that adequate oxygenation of the whole-

volume is ensured.

For the most part I employed, as aquaria, tall beakers of flint-

glass, holding rather more than half a gallon when filled up to

about 9 in. from the bottom. These make very good convection-

current aquaria, since the thin glass readily conducts heat from

the outside to the contained water. The U tubes were of ordinary

glass tubing J in. in external diameter, and they dipped down
4^ in. into the water, leaving the same distance between their

lower ends and the bottom of the vessels. So far, I have only been

working with salt water aquaria, but the same results should be

produced in fresh water as well.

* See this Journal, 1910, p. 11.

s 2
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On an average the temperature of the water running to waste

was only 1J° F. higher than when it left the tap.

Date
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[To face p. 248.
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Large beakers of flint glass are somewhat easily broken, and
accordingly, in fitting up my present permanent arrangement,

I employed the knobless bell jars known as wreath-covers. The
glass is comparatively thin, and the rounded bottom facilitates

equal dispersion of the downward central current, no stagnant

corners being left. These bell jars were about lU in. high, held

a little more than half a gallon of sea-water, and were set on soles

of compressed cork. As they have rather thicker walls than the

flint glass beakers, the convection currents are not quite so strong,

but they sufficed for the health of my cultures.

The particular advantage of the arrangement described above
is that delicate floating larva3 are protected from possible mechani-
cal injury such as is entailed by the use of a stream of air-bubbles

or sometimes even of a Brown's plunger. At the same time the

method lends itself well to isolation of the aquaria from infections,

even those carried by the air. The method can be used for larger

or smaller vessels, and a great many of these can be linked on in

the same series.

The amount of tap water employed is not great. I estimated

it at 90-100 gallons per day, at the time when the previously given

data regarding currents and temperatures were recorded.

The apparatus has already proved useful along various lines,

but perhaps the best testimony to its efficiency is that it enabled

me last summer at Glasgow University to rear AsterHas ruhens

from an artificial fertilization right through metamorphosis in one

or two single aquaria of the size described above, without changing

the water in each more than three times during the whole six or

seven weeks that elapsed from the time when the larvie were put

in as swarming blastulae, until metamorphosis was complete. Of
course, great pains were taken in other directions, in order to

secure healthy cultures to begin with, and to feed the larvae

properly, but the account of these will better be included in a

paper I hope to publish on the development of the species in

question.

The convection -current method cannot be expected to take

the place of air-bubble aeration for aquaria containing larger

sessile animals, or the larger and hardier free-swimming animals

or larvae. But wherever small animals are being kept with a view

to their spawning if their eggs and larvae are minute and pelagic,

or wherever broods of small floating larvie have to be reared, or

delicate plankton objects to be kept alive, I think that the method
in question, suitably applied to meet particular needs, is likely to

prove of use.
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VIII.

—

Notes on Chirocephalus diaphcmus and Artemia salina.

By H. J. Waddington, F.L.S.

{Read February 19, 1913.)

Chirocephalus diaphamcs, the development of which Mr. Lees
Ourties is exhibiting for me this evening, is practically now the

only British species of Phyllopoda met with. Formerly three

species were included in the British fauna, Apus cancriformiSj

Artemia salina, and Ghiroceplialns diaplianus. Apus cancriformis

had disappeared for many years. Since the mention of it in Baird's

Entomostraca in 1850, there was no record of its having been met
with, until it was refound on one occasion in Scotland in 1907.

Since the manufacture of sea -salt has been given up in this

country, Artemia salina, known as the brine shrimp, has quite

disappeared. It was formerly found in large quantities in the

brine pans at Lymington. Although the remains of these brine

pans still exist, no Artemia are to be found.

In April 1907, I had a visit from Canon Norman, who was
then on his way to Lymington for the purpose of searching for

Artemia. He wrote me from there, describing the present condition

of the old brine pans, and said he was convinced that it had
entirely disappeared.

Ckirocephalus, although very rarely met with, seems to be some-
what widely distributed in England. Mr. D. J. Scourfield, in his

Synopsis of the British Fresh-water Entomostraca, says it is very
rare. Canon Norman, in his Crustacea of Devon and Cornwall, says

it appears to be more abundant in Cornwall than elsewhere in the
British Isles. It sometimes attains considerable size, as may be
seen by the two unmounted specimens here shown. These are from
Newquay in Cornwall.

It is generally found in small pools of higldy coloured and
very dirty water. In fact the conditions of the pools are such, that

one would hardly expect to find in them so delicate and beautiful

an animal.

January to March is given as the right time to look for Ckiro-

cephalus, as also tlie autumn, in wliich it reappears. It is very
probable that it may be found at other times, as the specimens
which are here shown have been reared from Chirocephalus, which
have been persistent in the same pools from last July to the

present time.
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In tlie English Meclianic of March S, 1912, it was recorded as

liaving been found in 1900 in a pond near Lymington, and found
in the same pond on some subsequent occasions.

A very careful search made over the whole of that district by
Mr. A. J. Eainer w^is quite unsuccessful ; but after persistent

searching in other localities he came across Chirocrphalus in a small
pool of water, some two or three miles from Christchurch, and
brought me many specimens. Shortly after he found it in three

other small pools of water near the first one, and still later in a
fifth pool, distant some three-quarters of a mile. As all these

pools were within a mile and a half, it is reasonable to suppose that

under certain conditions they could be in communication. A little

later he found it in a pool more distant, and still later in three

other pools, distant some two miles from the former ones.

Mr. Eainer has kindly furnished me with his records, which I

think are of sufficient interest to be mentioned here. For the sake
of convenience I have numbered the pools one to nine.

August 8, 1912. Pond Xo. 1, near Hawthorn farm. Chiro-

cephahis first found ; adult males and females.

August 25. Pond No. 1. Numbers diminished, but many
females with ova.

August 31. Pond No. 1. Adult males and females plentiful.

Sept. 8. Pond No. 1 nearly dried up ;
Chirocephahts crowded

in very small quantity of water.

Sept. 15. Pond No. 1 quite dried up. Found Chirocejjhcdus

in two pools (Nos. 2 and 3), close together, and also in another

pond, No. 4, about ^ mile distant.

Sept. 28. Obtained adult Chirocephahis, males and females

with ova, for Natural History Museum, South Kensington, froir.

pond No. 4, which had very little water.

Oct. 5. Pond No. 1, which had become refilled from rain, full

of larvae.

Oct. 12. A few found in pond No. 4.

Oct. 19. Pond No. 1. Again nearly dry ; very few larva^.

Oct. 22. No Chirocephalus found in any of the ponds.

Nov. 10. Pond No. 1. Again full of water and many larvae.

Nov. 16. Ponds Nos. 2, 3, 4. Full of larvae ; and two fresh

ponds (Nos. 5 and 6) in the neighbourhood, also full of larvae.

Nov. 24. Ponds Nos. 1, 2, 3. All contained advanced larvae.

Dec. 22. Larvae found in three fresh ponds (Nos. 7, 8, 9) some
distance away, and adult Chiroreplialus in ponds Nos. 2 and 3.

Jan. 19, 1913. District flooded. Ponds Nos. 1, 2, 3 obliter-

ated. Ponds Nos. 6 and 7 full of adults. Pond No 8, few adults,

but of considerable size.

Such a record, I think, is unique.

I am particularly pleased to bring the name of Mr. Eainer,

•who is a most painstaking collector in other directions, before the
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Eoyal Microscopical Society. His finding Chirocephalus, in the

first instance, was by no means the result of chance, but was
owing to long and patient search over a considerable area. When
it is understood that the time for search was restricted to the little

leisure enjoyed by a man leading a busy wprking life, I am sure

that the Fellows of this Society will appreciate his efforts at their

true value.

The anatomy of Chiroceplicdus has been described in Baird's

Entomostraca, and has been more fully dealt with under Phyllopoda
in the Cambridge ]!^atural History.

The series shown here commences with the ova immediately
after deposition. Baird's figure (vol. v, fig. 1) hardly does justice

to these. He describes the ovum as yellowish, spherical, and
enclosed in a thick hard envelope, beset all round with short set;:e.

These setse more resemble short spines, and are surrounded hy
a delicate transparent membrane, which is readily seen in slide

No. 1.

The ovum after a few days assumes a greenish colour, probably
owing to its becoming covered with vegetable growth, and by the

time it is mature the setae or spines are almost obliterated. In
about twelve days the hard outer case cracks, and the young larva

enclosed in a delicate transparent envelope begins to emerge.
This is seen in the second slide. Complete emergence is seen in

the third slide, the larva being still covered with the envelope,
in which it remains for a few hours.

The envelope is thrown off, and the young larva is then in the

condition shown on the fourth slide. A rapid change takes place
in the next three or four hours. The abdomen lengthens consider-

ably, and the lateral eyes are just visible. This is seen on the
fifth slide. Slides 6 to 9 show the development of the larva at

intervals of 5, 10, 15, and 21 days.

One of the most interesting features of these Phyllopoda
is the striking development of the second antenna in the male,
which are modified for clasping. In the Cambridge Natural
History this antenna is described as follows :

—
" In Chirocephalus

diaphanns the main branch of the antenna consists of two large

joints, the terminal joint being a strong claw, with a serrated

process at its base, while the proximal joint bears two appendages
on its inner side. One of these is a small subconical tubercle, the
second is more complicated, consisting of a main stem and five

outgrowths. The main stem is many-jointed and flexible, the
basal joint being larger than the other, and bearing on its outer
side a large triangular membranous appendage, and four soft

cylindrical appendages. Except during the act of copulation this

remarkable apparatus is coiled on the inner side of the antennary
claw."

Sometimes during the narcotization of Chirocephahis by cocaine



Notes on Chirocephalus diccphanus and Artemia saline 253

or chloroform, this appendage becomes uncoiled, and this and tlie

normal condition of the male antenna may be seen in slides 10

and 11.

Ai^temia salina.—Although this has become extinct in Britain,

there is probably no Pliyllopod whicli is now better known here

than the brine shrimp. The living larvae may always be had in a

few days. It may be remembered that in Knowledge of June
1910, there was an article by Dr. Caiman on the development of

Artemia salina from ova remaining in Tidman's sea-salt. So

widely prevalent are these ova that is difficult to meet with sea-

salt which does not contain some. In the article mentioned. Dr.

Caiman says it is only necessary to dissolve eight ounces of the

salt in five pints of ordinary water, and in a few days the larvte

will be hatched out. It is extremely easy to follow the develop-

ment from the ovum to the adult.

After the salt has dissolved, the solution should be strained

through silk or muslin, and the remainim^ debris transferred to

small dishes, and the ova picked out by a pipette. If these are

kept under observation in a little of the original solution, the

larvte will be seen to hatch out from about the fifth day.

The development proceeds exactly on the same lines as that

described for Chirocejjhalus. The larvse should be transferred to

larger portions of the original solution, with plenty of the deposit

from the same, as this affords some food. In the rearing of

Artemia much depends upon the food supply. In a paper read

before the Society in March 1883, I suggested as food for aquatic

animals, portions of the vegetation found with them. This was to

be triturated with water, strained through muslin, and portions of

the resultino' fluid added to the water containing the animals.~
1 .

The fluid in which Artemia are raised being a strong brine,

precludes any vegetation, but by taking some of the growth from

the sides of well-established marine aquaria, and treating this as

described, and adding small portions to the original brine, a fairly

satisfactory food may be had. Thus treated, Artemia salina is

easily reared, but all those so raised are females, which may grow

to maturity and give rise to a new generation of females. I do

not know of any record of a male Artemia having been raised.

Sea-salt is very largely manufactured on the Mediterranean

coasts, for use in fish-curing. Through the kindness of my friend

Mr. John Pullman, of Parkstone, I received from Norway some of

the Mediterranean salt which had been imported for this purpose,

and which came originally from Trepani in Sicily. This salt was

very clean, and contained few ova, which all hatched into females.

Some more of this Trepani salt was obtained from the bottom of

the packages. This was very dirty and discoloured. To give the

best chance of development, a vase was filled with ordinary sea-

water early in May, and exposed to full sunshine for some three
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or four weeks. The sides of the vase were then covered with
vegetation. The sea-water was poured away, and the few ounces

of sea-salt with the proper proportion of water put into it. The
result was somewhat surprising. Three male Artemia hatched

out, but no females.

In view of the generally received opinion that sex is predeter-

mined in the egg, the conditions under which they were hatched
could hardly be responsible for the appearance of male Artemia
only. Some fresh specimens of sea-salt from Trepani, and also

some from Mahdia in Tunis have lately been sent to me, and with

these I hope to make some further experiments.

In the male of Artemia there is also to be seen a remarkable
development of the second antenna. In the three males reared,

these antennae were always seen folded under the body during life,

but for the purpose of showing them satisfactorily, they have been
mounted fully extended, and may be seen in slide N"o. 12.

It only remains for me to thank Mr. Lees Curties very much
for enabling me to bring these specimens to your notice.
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IX.

—

British Enchytraeicls.

By The Eev. Hilderic Fkiend, F.R.M.S.

[Read March 19, 1913.)

Y. Species New to Science.

Aided by a Government grant, it has been possible for me during

the past year to add greatly to our knowledge of this large and
interesting group of microscopic Annelids. It is my purpose, in

the present contribution, to describe a few of the species which
have been discovered by me in different parts of the country.

They are all new to Britain, and as far as I have been able to

ascertain, new to science as well. While the bulk of the species

belong to genera which have been for some time recognized by our

leading systematists, it is pleasing to be able to record the

discovery of an indigenous Enchytr?eid which differs in many
important particulars from all the previously known generic types,

and this must be for the present regarded as establishing a new
genus, which makes a revision of the entire family-characters

necessary. The new worm is a true Enchytraeid, as we understand

that term ; but, in order the better to appreciate its place in the

family, some preliminary observations on the group in general

will be of service.

I.

—

Enchytr.^^.id Characters.

Beddard (7)* gave us in 1895 some valuable information on

the family, summarizing the studies of such well-known authorities

as Claparede, Ude, Yejdovsky, Eisen, and Michaelsen, and in

particular adopting the conclusions of the latter writer. In general,

we may say that " all the Enchytraeidse have a prostomium
; in

most there is a single pore upon the prostomium," or between the

prostomium and the first segment, represented fractionally by
recent writers as 0/1, while in a few forms, chiefly belonging to

the genus Frideruia, there are dorsal pores as well. Though setae

are entirely wanting in the genus Afiachseta, there are 4 bundles

in each segment in all the other British genera as yet discovered.

These are never cleft or forked at the extremity, but are liable to

considerable variation in shape, size, number, and arrangement.

The nephridia in this family have a characteristic form. They

* The figures within brackets refer to the Bibliography at the end of the paper.
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frequently begin in segments 4-5, and may even be found in the
second segment, but do not, as a rule, occur in those segments
which have organs of generation. The earlier views on this subject

are, however, somewhat modified by the fuller knowledge acquired
during recent years. One of the characteristics of the family as

hitherto known was based on the position of the reproductive
organs. The testes, as a rule, are found in the 11th segment and
the ovaries in the 12th. The girdle usually occupies the 12th
segment, and it is here that tlie sperm-ducts open by a reduced
spermiducal gland. Usually the du(;t is more or less elongated,

regularly or irregularly coiled, and attached to a funnel whose
size and form are very variable and supply admirable species-

characters.

Finally the spermathecse, which are with one exception {Henlea
puteana) limited to a single pair, are found to open in the furrow
between the fourth and fifth segments, and are usually attached to

the intestine. These spermathecte may consist of a simple sac,

lying in the coelom, or a tube ; but frequently they possess an
ampulla, a number of diverticula, or specialized glands, all of
which are of value to the systematist.

In 1895 Michaelsen recognized twelve genera. Beddard did

the same, but the two lists differed slightly in their components.
In 1900 Michaelsen {^) made out thirteen genera, and to this list

Bretscher {5) has since added a fourteenth, named Hydrenchij'

trmus. Of these fourteen genera nine have up till the present been
recognized as British. We are now in a position to define the

family, so far as the British genera hitherto known are concerned.

11.

—

Definition and Scheme.

Setse present in all genera save one (Anachseta), in four bundles
per segment, not forked, but straight or curved, and varying in

number from one in a set up to ten or a dozen. Head pore on
prostomium or between prostomium and first segment. Dorsal
pores present occasionally (especially in the genus Fridericia).

Dorsal blood-vessel absent from posterior, usually arising between
the sixth and twentieth segments, sometimes with one or more
heart-like processes. Blood red, yellow, or colourless. Testes in.

the eleventh segment and male pores on the twelfth. The girdle

also on segment 12 frequently extending over a part or the whole
of the adjacent segments. One pair of spermathecc© (except in

Henlea jputeana, which has two pairs), opening between segments
4 and 5, free within, or attached to the intestine, with or without
ampulla, diverticula, and glands. Salivary glands often present

;

nephridia of characteristic form, a pair in each segment, except the

most anterior and those which are occupied by organs of generation.
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Varying in length from 2-3 mm. to an inch. Only in one or two
instances (as Fridericia magna Friend) is this length exceeded.

The followinof scheme will enable the student of our indiojenous

species to iind his way through the labyrinth of Enchytr?eid

genera, as set forth in the text-books up till the present time.

( Setae absent ....
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now further peculiarities presented themselves. The girdle was
advanced two or three segments, though the spermathecae remained

in the normal position. No salivary glands could be discovered

either in adult or immature s]3ecimens, but a pair of glands of a

peculiar type could be traced in young specimens in the segment
which the salivaries usually occupy. Further, between the third

and fourth pair of septals a new pair of glands, or, in one case at

least, an unpaired gland, looking like the diverticulum found in

the genus BuchJiohia, or the oesophageal glands of the Henleas,

had come into existence. The spermathecse were fully developed,

and were of very characteristic form (fig. 22), as were also the

Fig. 22.—Spermathecse of C. chlorophilvs Friend. Showing variation.

funnels of the sperm-ducts. The setse were /-shaped or sigmoid,

and almost invariably three per set. The nephridia (fig. 23) were

striking alike in size, shape, and position ; but one of the most

remarkable features was the apparently entire absence of a vascular

system. In one instance it seemed just possible to detect the

presence of some kind of dorsal vessel near the girdle, but the

characteristic Enchytraeid system was in these specimens, to all

appearance, absolutely wanting. This is due to the delicate

character of the walls of the blood-vessels.



British Enchytr8eid>i. By Rev. H. Friend. 25<>

It will be seen that there are at once certain positive as well

as remarkable negative characters to guide one in the analysis.

The first is found in the position of the girdle. This organ is

normally seen in Enchytraeids occupying segment 12, and the only
exceptions to the rule are found in Biochholzia appendicidaUi and
two species of Marionina. One naturally concluded, on seeing

the girdle abnormally placed, that it must be one of these species

of Bnchhohia or Marionina, but a very

little investigation sufficed to show
how totally different the one was from

the others. This will be made more
clear as we proceed. The sperm-

funnels and ducts correspond with

the girdle. The position of other

organs will be set forth in the diagnosis.

The shape and number of the setae, the

shape of the brain, the shape and
position of the nephridia, the number
of septal glands, the large chloragogen

cells, the coelomic corpuscles, and the

special glands in front of the sperma-
thecae, are all additional points of

interest.

Negatively one may emphasize the

absence of salivary glands, of a visible

vascular system, and of nephridia in

the preclitellian segments.

There are a few striking points

yet to be noted before we proceed to

the description. In the ^rst place

there is a wider diff'erence in length

and number of segments between the

immature and the adult forms than

is usually observed. As a rule a young
Enchytraeid, though shorter than the

adult form, will have nearly or i|uite

the same number of segments. In the

case under observation the variation is very noteworthy

young worm there are, as usual, no traces of spermathecae, girdle,

sperm-duct and funnel, or other sexual organs, but those species

(as Henlea) w^iich possess oesophageal glands, or a sudden emergence

of intestine into oesophagus, show these alike in youth and maturity.

But here what appear at first sight to be oesophageal glands emerge

only in the adult in a vacant space between the third and fourth

pair of septal glands, while the fifth pair of septal glands, as they

appear to be in the young, disappear, or are scarcely discoverable,

in the adult, being in all probability transformed into organs of

Fig. 23.—Two forms of nephridia,

C. chlorophilus Friend.

In the
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another kind. It will be seen that there is much to be learned

by studying the mature and immature forms side by side. For
this reason it may be well, in the first place, to give the characters

of the young, then to describe the adult, and finally compare and
contrast it with the allied forms, in order if possible to determine
its position in the family to which it belongs.

IV.

—

Cham^drilus chlorophilus g. et sp. n.

Immature Forms.—Length from 5 mm. upwards, with twenty-
five or more segments, slender, thread-like, transparent. Setse

y-shaped, or sigmoid, present on girdle segment as elsewhere

during youth, slender, usually three per set, alike dorsally and
ventrally, never more, sometimes only two, equal in length, tend-

ing to become somewhat stronger behind than before. Tail very

sensitive. Kept in constant motion like the head for purposes of

feeling. No other external differences from typical Enchytrseid.

Internally the septals at once arrest attention. Four large

roundish pairs in segments 4/5 to 7/8. In segment 8, attached

apparently to the posterior side of the septum of 7/8, an elongated

backward extending pair of glands. Brain narrowing anteriorly,

concave behind, longer than its greatest width, and attached to a

strong nerve-chain. A pair of club-shaped glands in the third

segment replacing the salivary glands, with duct-like processes

Tunning backwards beneath the septals. Chloragogen cells large,

oval when in situ, but becoming round when detached, and show-
ing sacs full of dark granular matter ; often dissolving somewhat
rapidly when the animal breaks up. Coelomic corpuscles large,

nucleated. At first any traces of a vascular system anywhere
difficult to be found. Later study by new methods showed the

dorsal vessel to be postclitellian, it being traced back in one case

to the 20th segment. Nephridia commence in segments 9/10.

Mature Forms.—Length about 10-12 mm., but sometimes
stretching to 15 mm. when alive, and hardly contracting when
preserved. Segments varying from twenty-five to sixty-five or

seventy in number. SetiB never exceed three per set, even in fully

adult specimens ; length not exceeding \ diameter of body at most

;

wanting on girdle segment. Tail very sensitive as in youth.

Girdle on the 9th segment, but often extending to adjoining seg-

ments. Cells of girdle sometimes very indistinct, at other times

well formed. Sperm-funnel 2, 3, or 4 times as long as broad,

without collar, and attached to long slender duct, opening in seg-

ment 9 by almost invisible pores. Brain longer than broad, widest

at the posterior, which is incised. Four pairs of septal glands in

4/5 to 7/8, between the two last pairs of which a paired or unpaired
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organ appears, probably the testes. This point will be considered

again.

The special glands found in young forms in segment 3, and
the fifth pair of septal-like glands in segment 8, seem to disappear

with maturity. Large chloragogen cells, sparsely found in seg-

ments 4 to 7, then in full number to the end of the body. No
nephridia in front of girdle ; first found in segment 9/10, with very

large postseptal, and a duct of similar length springing from behind
the septum. Vascular system intensely delicate, and difficult to

observe. Spermathecse large and well defined, with large gland

near the opening, but without diverticula ; opening into the

intestine. Coelomic corpuscles large and nucleated. No salivary

glands.

Found in earth {Chamie) by the stump of a tree, which had
been cut down, and not with Bryodrihis under the moss of the

decaying trunk. Later found in other localities under exactly

similar conditions. The intestine often coloured green or yellow

by the living algse, on which it feeds—hence the specific name.

Y.

—

Cham.edrilus, Buchholzia, and Marionina.

Buchholz (4) in 1863 described an Enchytraeid under the name
EncliytTcTus appendiculatus, which differed so widely from other

species of Enchytraius that Michaelsen (J) founded a new genus
and called it Buchholzia. Later another species {B. fallax Mich.)

was found, and more recently still the genus has been yet further

extended. With the exception of B. appendiculata, however, the

newer species generally have the organs in the normal position.

Our new worm, in certain particulars, resembles the aberrant

Bicchholzia, and might at first be thought to be a new species of

that genus. The differences, however, are so pronounced that one

has only to place them side by side to show the impossibility of

coupling them together.

Buchholzia appendicidata.

Length 10 mm.
Setae 3 to 6 per bundle.

Salivary glands present.

Brain truncated behind.

Girdle on segment 8.

Dorsal vessel preclitelliau.

Postseptal of nephridium gradu-

ally narrowing into a duct.

(Esophagus suddenly widening
in segment 7.

Spermathecae with two glands.

June 18th, 1913

Chamsedrilus chlorophilus.

Length 5 to 15 mm.
Setae 2 to 3 per bundle.

Salivary glands absent.

Brain incised behind.

Girdle on segment 9.

Dorsal vessel postclitellian.

Duct distinct from the post-

septal.

(Esophagus not widening sud-

denly.

Spermathecae with one gland.

T
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Stress is laid by Beddard and others on the single dorsal

diverticulum of the oesophagus in Buchliolzia, whence arises the

dorsal vessel. This diverticulum has been the subject of careful

study on the part of Michaelsen, Yejdovsky, and others, and may
be readily perceived. In Chamxdrihis no such organ is anywhere
to be found, the dorsal vessel arising some distance behind the

girdle.

In some respects, however, Chamdedrihis more closely resembles

the two aberrant species of Marionina than Buchliolzia. In
Marionina the oesophagus goes gradually into the intestine, but
the blood is yellow or red, and the testes are massive. Alike in

M. sphagnetorum and M. glandidosa, we find more than the usual

three pairs of septal glands, but in both these species the sperma-
thecse are free, and not attached to the intestine. The appearance
of Gharndddrihts much more closely resembles that of Enchytrmus
huchholzi than Marionina sphagnetorum or any other British

worm. Yet it is clearly marked off from the genus Enchytrseus by
a number of important characters.

It remains for us to deal with one or two critical points in

connexion with the essential organs. In order, if possible, to

determine these with accuracy, I have re-examined the living

material, with the following results. In an immature specimen,
there appeared a pair of young organs like testes, attached to the

septum behind the third pair of septal glands. These gradually

develop till they have all the appearance of oesophageal glands
such as occur in several species of Henlea. The difference in

colour between this pair of glands and the septals is due to the

presence in the mature Annelid of spermatozoa, whence one infers

that they are the testes. The ovaries have not been observed, but
one constantly finds ova in every stage of development in the

ninth and tenth segments, together with masses of spermatozoa.

From the foregoing we are able to deduce the following

characters :
—

Chamsedrilus chlorophilus. — Length 5-15 mm. Segments
ranging from 25-70. Set?e sigmoid, slender, never exceeding three

per bundle ; four sets in each segment. Brain narrowing ante-

riorly, incised behind, about 1^ times longer than the greatest

width. Four pairs of septal glands ; salivaries wanting. Dorsal
vessel postclitellian ; vascular system extremely delicate and
wanting in the usual commissures anteriorly. CEsophagus merging
gradually into intestine. Spermathecse attached to the intestine,

and opening in 4/5 with a large gland, without diverticula.

Testes in segment 7 between third and fourth pair of septal glands,

and having the appearance of cesophageal glands. Girdle usually
covering the ninth and half the tenth se^^ment ; cells more or less

distinct, pore invisible. Sperm-funnels 2, 3, or 4 times as long as

broad, attached to a long, slender duct. Nephridia beginning
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always in segment 9/10, with large postseptal, and duct of similar
length arising at a point behind the septum. Coelomic corpuscles
large, somewhat Henlean in character, nucleated, round or oval.

Chloragogen cells sparse in segments 4, 5, and 6, then abundant,
large, and filled with dark granular matter. Found in earth,

feeding on living algae. Netherhall, Derbyshire, jSTovember 23,
1912 ;

Smisby, near Ashby-de-la-Zouch. (See figs. 22 and 23.)

VI.

—

Xew Species of Fridericia.

Although my former paper on this subject (6') contained an
account of thirty different species oi Fridericia, the list is still being
augmented. During the past year several new species have been
found by me in Nottinghamshire and elsewhere, and as they have
not yet been described, it is proposed now to supply the necessary
details respecting six of them.

1. Fridericia glandifcra Friend.

This worm closely resembles F. hulhosa Eosa, and when first

discovered was referred to that species. As further specimens
were examined, it was found to differ considerably from the type,

and was set down as a well-marked variety. Still more careful

study led me to conclude that the variations were at once too many
and too constant, and that a new species had been discovered. The
following are the characters :

—

Length 5-6 mm., sometimes extended to 8 mm. when stretched.

Segments 30-35. I have counted 29, 30, 32, 35, and 36 in different

specimens. One was 10 mm. in length, and had 40 segments.
Including this the average number of segments is 32, and the

average length 7 mm. White to the naked eye, with yellowish-

brown intestine. Adult forms plentiful during the middle of ]\Iay,

as well as in March ; showing girdle, spermathecae, eggs, and all

the other organs. Setae four in front (about 2nd to 15th segment),
innermost pair short; two per set behind, large. Brain longer
than broad, with concave anterior and convex posterior. Salivary

glands long, unbranched. Three pairs of septal glands normally
placed. Girdle with large gland-cells and large pores. Atrial

glands also large ; sperm-funnel (ampulla) 2-3 X 1, with collar

(fig. 24). Girdle extends over segment 12 and half 13. Dorsal
vessel usually arising at the septum of 16/17. Coelomic corpuscles

large, oval, nucleated, Nephridia in posterior part of the body
with large anteseptal, postseptal twice as large, and duct stout,

formed by continuation of the same. In front, however, the
nephridia (fig. 26) may produce the duct from the middle of the

T 2
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postseptal. The first pair was found in 6/7, and they are con-
tinued in 7/8, 8/9, 9/10. Head-pore between prostomium and first

segment, represented by 0/1. Xerve-chord enlarged in front

Fig. 24.—Sperm-funnel of

F. glandifera Friend.

'L

T
Fig. 25.—Blood-vessel of

F. glandifera Friend.
Fig. 26.—Nephridium of F.

glajidifera Friend.

through several segments. Ventral vessel very large, with com-
missure immediately behind the fork (fig. 25). The spermathecae
have a characteristic form, which will be best understood by

)nt.

cut. dl .
CbUlp,

Fig. 27.—Spermatheca of F. glandifera Friend.
am'p. ampulla ; cut. cuticle

;
gl. glands ; int. intestine.

reference to fig. 27. Somewhat stout duct, with a pair of glands

at the opening in intersegment 4/5, and a large ampulla without

diverticula, somewhat palmate in form. The large glands here
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often cause a bulging of the segment. Slight variations occurred
in the shape of the brain and of the spermathecal ampulla ; other-

wise remarkably constant.

Found March 26, 1912, at Eolleston, and May 13, 1912, at

Mansfield, Notts. Eecorded in Rep. and Trans. Nott. Nat. Soc,
lUlO-ll, p. 4:0.

2. Fridericia reversa Friend.

Length of adult when living 15 mm. Segments 50-65 in

number, of a dull grey colour. Set?e in front 4-6, frequently five

/fit.

Fig. 28.—Spermatheca of F. reversa Friend.

dorsally and six ventrally. The innermost pair very small; the

larger hooked within. In posterior segments the setce are larger,

and decline in number from 4 to 3

and 2. Brain longer than broad,

convex behind, with a kind of under-

lap or plate, thin and delicate ; nerve-

chord enlarged in front. Sperma-
thecse with moderately long duct,

pear-shaped ampulla, and a pair of

reversed diverticula (fig. 28). No
glands at the opening. Salivaries

simple or with very short forks,

curving in front of the spermathecte.
Dorsal vessel arises in or near the

21st segment (between 20 and 22).

Girdle with papillose glands, rather

large and in fairly regular rows.

Covering segment 12 and to setse

of 13. Chloragogen cells very light brown, with clear spaces.

Coelomic corpuscles often pointed. Ampulla of sperm-duct large,

about 3, 4, or 5 times longer than broad ; neck or collar absent, or

Fi . 29.—Nephridium of

F. reversa Friend.
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very short. Nephridia (fig. 29) of posterior segments with large

anteseptal, and duct shorter than postseptal, from the hindermost
third of which it springs.

This species is allied to F. j^errieri, but the differences are

numerous and constant ; the reversed sessile diverticula being
characteristic. Found in soil on the banks of the Canal in

Nottingham, November 7, 1911. Eecorded in Kep. and Trans.
Nott. Nat. Soc. for 1910-11, p. 41.

1 may remark that Fridericia diachieta Bretscher and F. mo.eu-

lata Issel have also been added to the British lists from Nottingham
and other localities during the year.

3. Fridericia nigrina sp. n.

To be distinguished from Enchytrseus nigrinus, which it at first

sight closely resembles. Very minute, usually about 3 or 4 mm.
in length, with 25-30 segments. Fragile, white to naked eye,

with very large opaque coelomic corpuscles which do not readily

break up or dissolve when forced out, as is the case with some
others. Set?e always 2 per bundle, large, especially posteriorly,

and slightly bent within. None
on the ventral side of girdle in

the adult worm, which covers the

12th and half the 13th segment,

and has large pores and glands

at the opening of the very long
fnt. sperm-duct. Ampulla large, two,

three, or even four times as long

as broad, with no distinct neck or

CtmH Srdiv v
collar. Dorsal vessel arises about

segment 14. Salivary glands could

not be seen, and nephridia masked

^Qfjf
by the large opaque corpuscles.

Three pairs of septal glands. Brain
Fig. 30.—Spermatheca of small, changing in appearance with

F, nigrina Friend.
^j^^ movements of the body. The
spermathecie are remarkable ; the

duct is short, without glands at the opening, but with an irregu-

larly shaped ampulla (fig. 30) from which glands or diverticula are

given off. Several species of Fridericia resemble this in the

number of seta?, but the spermathec?e and coelomic corpuscles at

once differentiate it. Distinct from F. irregularis Br., though the

spermathecse seem to clearly resemble each other.

Found at Hastings, December 21, 1911, and at Stretton-en-le-
Field, near Ashby-de-la-Zouch, somewhat earlier in the year.

Not previously placed on record.
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4. Fridericia ohtnsa sp. n.

Length of living worm 15-18 mm. Stouter than F. co/mata,

which was found with it ; whitish to the naked eye, but of an
opaque, dirty yellow appearance under the Microscope. Strong,

stiff, and active. Segments number al30ut 55. Seta3 in front

1-2 dorsally and 3 ventrally as a rule-, posteriorly 1 dorsally and
2 ventrally ; very small in front, larger behind. Girdle not well

defined. Epidermis with rows of irregular gland cells. Dorsal
vessel arises in segment 16, but without any trace of red blood,

such as may be found usually in F. magna and irregularly in

F. diachseta. Chloragogen cells rather large ; coelomic corpuscles

very irregular, and frequently massed with a

gelatinous substance. Brain convex behind,

little if any longer than broad ; dorsal pores

begin in or near segment 5, the cells (fig. 31)

being very conspicuous. Septa very strong

and stout. Spermathecse with very long coiled

ducts. No glands at 4/5, and no diverticula

observed. Cocaine only quieted it for a little

time ; the most difficult and obtuse worm I have ever handled in

this group. Hence the specific name.
Found in sandy soil at Mansfield, Xotts, on May 8th, 1912.

Now recorded for the first time {9).

Fig. 31.—Dorsal
pore, with guard cells,

F. obtusa Friend.

5. Fridericia clara sp. n.

Length 8-10 mm. Segments about 30 in the milk-white

adult. Sfctfe 5-6 in front, decreasing in size from outer pair in-

wards ;
3-4 behind, equal in length in the segments 18 to 30 or

thereabouts. Girdle of clear but not

well defined cells, in the usual position,

without setae, but with large pores at

the opening of the long irregularly

folded sperm-ducts, whose funnels are

slender, about three times longer than

broad, and destitute of collar or neck.

Spermathecae with large pear-shaped

ampulla, duct about twice as long, and
5-6 sessile diverticula (fig. 32 j between
duct and ampulla. Nerve-chord en-

larged in front ; brain straight behind

with a kind of under layer, as in F. reversa, narrowing towards

the front. Dorsal vessel arising in 12/13 with a clear, heart-like

body in the 12th segment. Salivaries slightly branched, Nephridia

with large anteseptal and rather long duct arising apparently from

Fig. 32.—Sperniatheca of

F. clara Friend.
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the end or near the posterior of postseptal. Eesembles F. udei in

certain particulars, but is distinct therefrom.

Found between Swadlincote and Overseal on the borders of

Derbyshire, in the summer of 1911, and now recorded for the first

time.

6. Fridericia lobifera Vej. var. minor Friend.

A number of specimens which I collected at Mansfield in May
1912 seemed at first referable to the species lobifera. They
presented, however, numerous peculiarities, and did not always
appear true to their character. The following details set forth the

more important points :

—

Length of living worm always 8-10 mm., segments 40 to 45.

Slender and white. Setae always 2 behind, long ; in front 4, smaller,

and with the inner pair shorter than the outer. Occasionally 5 or

6 ventrally. Dorsal vessel usually arising in 16/17, sometimes in

18/19. Girdle with cells like those of F. hulhosa. Long sperm-
duct, with large pores at opening, and glands. The ampulla
3 times longer than broad, possessing a considerable collar. Sperma-
thecae with large ampulla, half-a-dozen or more sessile diverticula

and duct without 4/5 glands. Large salivaries extending to the

diverticula of the spermathecse, convoluted, usually unbranched.
Brain convex behind, of the usual Fridericia type, varying with
tension. Nephridia normally in 6/7-9/10, 4 pairs in front of

girdle, duct as long as postseptal, not arising from posterior end.

3 pairs of septal glands.

One specimen showed 4 diverticula with short stalks instead

of numerous sessiles. The salivaries in this case w^ere much
branched, recalling the type. The differences do not seem to be of

such a character as to justify the creation of a new species.

Found in sandy soil with F. michaelseni, F. ohtusa, and others.

The Fridericias are so numerous that only an expert can obtain

sufficient knowledge of their characters to determine the species

willi certainty.

VII.

—

New Species of Henlea.

Certain additions must already be made to my list of British

Henleas contributed recently to this Journal (7).

1. Henlea minuta sp. n.

Length 5-6 mm., small, slender, and transparent. Segments
number 35. Setse equal in length, not resembling those of

Fridericia, but recalling those of Buchliolzia fallax, sigmoid ; 3-4
in lateral anterior and 4-5 in ventral anterior bundles ; 4-6 pos-

teriorly, the largest number being in the middle region of the body
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behind the girdle. Large for the size of the worm, none on the

girdle segment. Internally we find the brain longer than broad,

Henlean in character, i.e. about IJ x 1, incised behind, narrowing
anteriorly. Salivaries (fig. 33) with spathulate posterior, large, in

segment 4/5. Ccelomic corpuscles large, cigar-

shaped in profile, oval to round, not horny-looking

as in some species. Three pairs of septals. Sper- \ \

mathecffi with pear-shaped ampulla about the ) ^

length of the duct, with no glands at 4/5 opening.

JS'o bulb-like enlargement of intestine, no ceso-

phageal glands. Dorsal vessel arising in 7/8,

between the last pair of septal glands and the

intestine. Large sperm-duct arranged like coils

of vermicelli, extending back to segment 15 or 16,

and attached to small ampulla, about 2-3 X 1.

Large nephridia beginning in 7/8, with small g^^.
^^^'

l^' .

slender anteseptal and large postseptal from the jg-. minuta.
forepart of which a stout duct, about equal thereto,

proceeds. Pore of nephridia very clearly seen.

This species approaches H. rosai, H. curiosa, and H. attenuata.
From the latter it is distinguished by the number of setae, the
different ccelomic corpuscles, and the shape of the nephridia, as

well as by the absence of oesophageal glands. From H. curiosa it

is at once distinguished by size, nephridia, and spermathecte

;

while the nephridia and the setae distinguish it from R. rosai.

The differences may be set forth in the following way :

—

A. Salivaries present ; no oesophageal glands.

(i) Nephridia without separate duct. Spermathecae with
ampulla near the middle.

a. Length 20 mm. Segments 55-60. Setae 4.

H. curiosa.

/3. Length 5 mm. Segments 25-30. Setae 5-8.

If. rosai.

(ii) Xephridia with separate duct. Spermathecae with
ampulla joining intestine.

a. Length 5 mm. Segments 30-35. Setae 4.

H. minuta.

B. Salivaries present ; one pair oesophageal glands.

a. Length 6-10 mm. Segments 35-40. Setae

3-5. H. attenuata.

Collected by the Boat-house, Sutton Broad Laboratory, August
25, 1911 ; the mould being kept in a tin till June, 1912, when
this species was found mature, though not observed during my
investigation of the material at the Laboratory.
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2. Henlea r/landulosa Friend.

Length 10-12 mm., segments 35. Setas 4-6, those in anterior

portion of the body shortest in middle of the bundle, as in

Fridericia. Three pairs of septals in normal position, 4/5, 5/6, 6/7,

the hindmost pair the largest. Girdle cells small; large pores,

and prostate or atrial glands on segment 12. Sperm-funnel about

2x1, attached to long duct, irregularly coiled. Ccelomic cor-

puscles large and discoid. Xo oesophageal glands; intestine

enlarged in segment 7, with dorsal vessel arising in front of septum
7/8. Head and brain small, the latter of tlie usual type, about

IJ X 1, and slightly indented (or concave) behind. Dorsal vessel

irregularly branched in the iburth segment, and pulsing in those

behind. The spermathecae have no distinct ampulla, but there are

glands at the opening. Anteseptal of nephridia small, postseptal

large. No salivaries seen. It resembles in some details Henlea
mai'ina, but differs from H. hibernica and H. nasuta in the matter

of oesophageal glands. This may be shown thus :

—

2.

^ J
Q^jsophageal glands present . . . H. hibernica

' (Esophageal glands absent . . .2
Three pairs of septal glands . . .3
Four pairs of septal glands . . . H. tenella

Q J
Spermathec^ without glands . . . H. curiosa

i Spermathecse with glands . . , H. glandulosa

Eeceived from the Rev. W.- Johnson, Poyntzpass, Ireland, May
1912, in soil at the roots of Primula, which were supposed to be
suffering through worms. Described in Irish Naturalist, January
1913, p. 9.

3. Henlea pusilla sp. n.

A very tiny worm
; extending to 2 mm. in length, with about

30 segments. Seta? 3-4 per bundle. White, witli yellowish
intestine. Three pairs of septal glands in the normal position.

One pair of cesophageal glands in segment 8, where the dorsal

vessel takes its rise. Coelomic corpuscles small, and not of the

true Henlean type. Brain not concave or incised behind as usual,

but convex. Salivaries present in segment 5, sac-like, and un-
divided (fig. 34). Nephridia large, with posterior end narrowing
into the duct (fig. 35), and ciliary movement of the canals plainly

visible. Comes near Henlea atteniiata, from which it differs widely,

however, in length, as well as in the shape of the brain, the

number of seta?, and the position of the oesophageal and salivary

glands.

Found under Marchantia hy the overflow sluice of the canal.
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Nottingham, September 10, 1912, and now described for tlie first

time. A very similar worm found at Netherhall, J)erl)vshire,

Xovember 22, 1912. It was longer (5 mm.), and had 40 segments,

but in most other respects agreed with the type.

Fig. 34.^Salivary glands of H.
pusilla Friend.

Fig. 35.—Nephridium of

H. pusilla Friend.

Other recently discovered species remain to be considered at a

later date, or will be found described elsewhere {8).
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X.

—

Oil some Foraminifera from the North S(a, etc., dredged hi/

the Fisheries Cruiser ' Goldseeker ' [International North
Sea Investigations— Scotland). Ill On Gomuspira
diffusa, a new type from the North Sea.

By Edward Heron-Allen, F.L.S. F.G.S. F.E.M.S.,

and Arthur Earland, F.E.M.S.

{Read May 21, 1913.)

Plate XII.

Cornuspira foliacea Philippi sp. (''inoustrous specimen"). Brady, 1884,
Foram. ' Challenger,' pi. xi, fig. 7 (no reference in the text).

Ditto. Ehumbler, 1903, System. Znsanma. d. recent. Rhizopoden, Arch.
Protistenk., iii. p. 287, fig. 1416.

Description of Species.—Test free, porcellanous, of extremely

variable form and size, constructed of a non-septate calcareous

tube which apparently is at first coiled in a plane compressed

spiral of rapidly increasing width (type of C. foliacea Philippi sp.),

and subsequently abandons the spiral mode of growth, becoming
protean. It may then adopt one or other of two different plans

of increase.

1. The tube may spread out in a flattened irregular sheet, the

aperture extending the full width of the test, round the marginal

edge, as in C. striolata Brady ; or

2. The tube may divide into from two to five separate and
divergent tubes, each o^ which may in turn subdivide again. Very
rarely after division the tubes may rejoin and become fused into

a sin^de tube a^^^ain.

3. In rare instances the shell proceeds in its growth by a

comljination of the first and second scheme, i.e. after growing in a

flattened sheet it proceeds to constrict itself along the apertural

edge, and to ramify from these points.

The walls of the test are very thin and extremely fragile

;

the surface is irregular, and constricted at frequent intervals with

curving furrows or depressions of varying depth and breadth,

resembling in external appearance sutural lines. These constric-

tions apparently mark stages of growth in the life-history of the

shell. They are not mere surface markings, being as clearly

indicated inside the tube as on the surface. They may be com-
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pared with the transverse furrows of growth frequently seen in

such Miliolids as Miliolina suhrotunda Mont. sp. and Massilina
sirans d'Orbigny sp.

The surface of the shell is white and polished, covered either

partly or entirely with irregularly disposed and variable strire or

faint cost(Te, often radially arranged ; the striae are generally most
strongly marked in the proximity ol the constrictions.

The aperture is simple and extends over the entire extremity
of the test, whether this is wide and flattened, or brancliino- and
tubular. The edges of the test are generally somewhat constricted

in the neighbourhood of the aperture.

The size of the test varies enormously, according to locality

and degree of development ; among the hundreds of specimens
seen both in the living and in the dry condition, there have been
none which could be definitely regarded as complete. The largest

fragments observed have exceeded 3 mm. in length or breadth,

according to the scheme of growth adopted, whether compressed
or ramifying, but 1 mm. would probably more nearly represent

the average size of the fragments on which our knowledge of the

species is largely based.

We have been familiar for very many years with the curious

species described in this paper. It was first seen in the shape of occa-

sional fragments of small size and obscure character in some of Mr.
Joseph Wright's dredgings from the south-west of Ireland. The
specimens were, however, insufficient in number and character to

determine the nature and affinities of the organism. Subsequently,

when dredging in the North Sea and other Scottish areas, Earland
found the species in much greater profusion ; but even then, owing
to its anomalous character, it was some time before its true position

could be ascertained.

For a long time no specimen was found showing any trace of

an initial portion, and although on other gi'ounds little hesitation

was felt in assigning the specimens to the genus Cornuspira, it

was not until the specimen figured in the centre of the plate was
discovered that we were able to determine its position with cer-

tainty. Since then one or two similar individuals showing the

initial spiral portion have been observed, but they are extremely
rare even in localities where fragments of the protean shell are

frequent. This would seem to point to the conclusion that the

formation of the normal spiral coil of Cormcsjnra is not an essential

part of the life-history of the species, and that the animal is able

to reproduce itself by the growth of any portion of the protean

shell, which becomes separated by fracture from the parent—the

essential nuclear conditions being favourable.

In the absence of the initial portion of the shell, it was at first

thought that the organism was sessile in its early stages, but in

spite of careful search, no sessile individuals were ever found, and
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we now see no reason for supposing that C. diffusa is ever other

than a free-growing organism.

Cornuspira diffusa is probably widely distributed in moderately

deep water, on muddy bottoms, to which it appears to be every-

wliere confined. In addition to the few specimens first seen in

Mr. Joseph Wright's dredging from Kenmare Eiver, Co. Kerry,

(40 fathoms), we have met with occasional fragments of small

size in dredgings from the area of the Clare Island (Co. Mayo)
Survey, and in a shore sand from Llanfihangel-y-Traethau, in Wales.

Eound the Scottish coast it is of wider distribution, occurring

more or less frequently at many ' Goldseeker ' stations round the

west coast, and in Orkney and Shetland. But the species reaches

its greatest development both as regard size and abundance in the

fine ooze which covers the bottom in the central area of the Scottish

North Sea. At some of these stations fragments of all shapes and
sizes are of frequent occurrence, notably at Station xliA (Lat. 56°

48' N., Long. 1° 19' E.), 94 metres, where the specimens were particu-

larly abundant. Eemarkablv fine specimens were also obtained at

the" Huxley " Station 25 (56° 34' X. 3° 53' E.), in 37 fathoms to the

south of the Inner Shoal and Great Fisher Bank in the North Sea.

The organism, however, is so extremely fragile, that Earland did

not succeed in obtaining a single perfect specimen, although at

various times he has passed several entire dredgings from this

station through a fine sieve immediately after they were taken.

The shells were often seen in a practically complete condition in

the sieve, but invariably separated into fragments similar to those

figured, either by their own weight when deprived of the supporting

ooze, or as soon as an attempt was made to raise them with a

brush.

There can be no doubt that the organism when undisturbed is

.capable of ramifying and spreading over the surface of the ooze,

and that it may attain a very much greater size than any of the

separate fragments recovered. The protoplasm is abundant, and of

a dark olive tint.

The species is not, in our opinion, a primitive . condition of

Cornus2oira, as might at first sight seem probable, but rather a

degenerate and pauperate form. Its affinities are with C, strioUita

Brady,* which itself may be regarded as an abnormally developed

and evolute condition of the more abundant C. foliacea Philippi sp.

G. striolata is best known from the deep water of the cold area of

the Shetland Faroe channel, where it attains a gigantic size (fig. 36).

Many specimens have been taken approaching 25 mm. in length, and

some exceeding those dimensions. As the species extends from the

deep and very cold (— 1-04° C.) water of this area into the

shallower North Sea, it becomes very different in size and appear-

* Foram. ' Challenger,' 1884, p. 202, pi. cxiii. figs. 18, 19.
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ance. Its size diminishes to a maximum of 3 mm., and, while

retaining the characteristic shape and striolation of the test, the

shell assumes a delicacy and fragility comparable with C. diffusa,

which possesses the same striolate surface in a less marked degree.

It is not difficult to account for the development of the tubular

and ramifying scheme of growth. The object of the wide slit-

shaped aperture evolved by C.foliacea Philippi sp., and in a more
advanced stage by its ally C. striolata Brady, is obviously to secure

immediate access for the pseudopodial outgrowths to extended
feeding grounds in the superficial ooze. In some specimens of

C. striolata. the slit-like aperture extends over more than half of

the entire periphery of the shell. This increase of aperture must,

Fig. 36.

however, have its detrimental feature in the increased fragility of

the test, there being no internal septa to strengthen and support

the two thin parallel walls. It is, therefore, not surprising to find

that some of the large deep-water specimens of C. striolata show a

tendency to variation in the direction of tubular outgrowths, which,

while strengthening the general aperture of the shell, allow ready

passage of the pseudopodia to the ooze. From this stage to the

development of the ramifying protean growths of G. diffusa, the

transition appears to be slight.

In the plates to the ' Challenger ' monograph {supra) Brady
figures a " monstrous specimen " of Cornuspira foliacea Philippi
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sp., with several apertures, which is very possibly an example of

the spiral initial portion of our species (fig. 37). No details are

furnished in the text, and we are unaware of the locality from
which the specimen was obtained. Dr. Ehumbler has reproduced
the figure in his Zusammenstellung (supra), and refers to it as a

Fig. 37.

frequently observed abnormality in which the later developments
of the plan of growth give an impression of polythalamous
structure.

On the same plate (figs. 8 and 9) Brady figures two distorted

specimens also attributed to C. foliacea which Dr. Ehumbler in his

Zusammenstellung has taken as the types of a new species, Cornu-
spira primitiva Ehumbler. These might at the first glance be con-

sidered identical with our species, but a closer inspection shows
that they have no feature in common except their irregular appear-
ance. The characteristic constrictions and striolations are lacking,

and we think with Brady that the specimens are only abnormal
growths such as occur in every species. We have seen similar

monstrous forms in some of the ' Goldseeker ' dredgings.

Cormis'pira diffusa may perhaps be regarded as isomorphous
with the equally anomalous and variable arenaceous type Psam-
monyx vulcanicus Doderlein * from Sagami Bay, Japan, 185-370
metres.

* L. Doderlein, 1892, Verb. d. Deutsch. Zool.-GeselL, p. 145. See also
Ehumbler, Zusammenstellung, op. cit.
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ZOOLOCxY.

VERTEBRATA.
«• Embryolog-y.t

Structure of Spermatozoa.*—Christiau Champy has observed in

the spermatids of Batrachians the developaient of an apparatus which
determines the torsion of the spermatozoon. The name axostyle or

spirostvle is proposed. It appears in the nucleus of the spermatids,

when they begin to elongate, as an axial rod extending from the acro-

some to the posterior central corpuscles. It twists upon itself, and
involves the nucleus and cytoplasm. The twisting is often very clear in

the spermatogenesis, but is effaced in the finished spermatozoa. The
axial filament remains demonstrable in the spermatozoa of Alytes^

Bo77ihmafor, and some others. In the frog the spirostyle is visible for a

short time during spermatogenesis, but disappears later. In some
spermatozoa it is a " vestigial organ."

In cock and pigeon there is a similar axial rod starting from the

acrosome, whose spiroid form has been known for long. A similar

structure occurs in some Eeptiles. It is slightly developed, vestigial and
transitory in Mammals.

So-called Interstitial Cells of Chicken Testis. §—Alice M. Boring
finds no cells in the interstitial tissue in the young or old chicken testis

with the cell bodies differentiated from the connective tissue fibres. No
evidence has been found that differences in shape of the nuclei are

indicative of functional differences in the various cells of the interstitial

tissue. On the contrary, it appears that these differences in shape

* The Society are not intended to be denoted by the editorial " we," and they
do not hold themselves responsible for the views of the authors of the papers
noted, nor for any claim to novelty or otherwise made by them. The object of

this part of the Journal is to present a summary of the papers as actually pub-
lished, and to describe and illustrate Instruments, Apparatus, etc., which are
either new or have not been previously described in this country.

t This section includes not only papers relating to Embryology properly so
called, but also those dealing with Evolution, Development, Reproduction, and
allied subjects.

: C.K Soc. Biol. Paris Ixxiv. (1913) pp. 663-4.

§ Biol. Bull, xxiii. (1912) pp. 141-53), 9 figs.

June 18th, 1913 u
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depend on mechanical pressure conditions. The fat in tlie testis is

"probably not formed by the interstitial tissue at all, but is brought there

by the circulation and deposited.

The conclusion arrived at is, that there are no " interstitial cells " in

the testis of the chicken in the sense in which the term is technically

used. Xor is there any evidence of an internal secretion of any kind

formed by any cells of the interstitial tissue. This result would appear

to derive interest in consideration of the fact that in few animals is

there so extensive a development of secondary sexual characters as in

the male of the domestic fowl.

Endocrinal Testicular Tissue in Urodela.*—C. Champy finds in

newts, salamander, and axolotl, a glandular endocrinal tissue, localized

in the testes around the spermatocysts, appearing as they are expelled,

and disappearing at the height of the spermatogenesis. It might be

compared to a testicular corpus luteum. It develops at the expense of

connective-tissue cells. The various changes are described. It has no
direct action on the secondary sex-characters, which develop before it

appears, but the secretion may have some other sexual influence.

Early Stages in the Development of the Hedgehog.f—Th. Bau-
meister gives an account of the establishment and structure of the

two primary germinal layers in the hedgehog. The spot at which there

seems to be the first trace of a modification of the diploblastic germinal

disk is almost central, and this spot is the focus of the subsequent

formative processes. From this spot the median proliferation of the

ectoderm known as the primitive streak progresses towards the posterior

end of the area embryonaiis. It is shown that the primitive streak is

the matrix for the whole middle layer—a very important conclusion.

Development of Thymus of the Sparrow. J—C. Helgesson finds

that in Passer domesticus the thymus is a pure endodermal thymus,
arising from the ventral and dorsal wall of the third cleft. The median
part of the same forms the third parathyroid body. In the transforma-

tion of the giU-cleft into a thymus vesicle, the inner end of the third

ectobranchial duct comes very close to it, but it atrophies without

taking a share. For a relatively long time the thymus primordium
retains its single character and grows into a long strand. Its division

is conditioned by the nerves (hypoglossal and ventral cervical nerves)

which cut into it. As the thymus grows, the third parathyroid passes

from its d(U'sal position to a ventral one, which seems to be its primary
position in the fowl.

The lateral portion of the fourth gill-cleft is constricted off as the
fourth parathyroid. With this is associated the tip of the fourth ductus
ectobranchiahs, which atrophies without leaving a trace. The post-

branchial body is due to the median part of the fourth gill-cleft. It

atrophies on the right and is quite gone by the 14 mm. stage. On the

left it may be seen in the adult as a thin plate of trabecular glandular

* C.R. Soc. Biol. Paris, Ixxiv. (1913) pp. 367-8.

t Zeitschr. wiss. ZooL, cv. (1913) pp. 1-86 (2 pis. and 10 figs.).

X Anat. Anzeig., xliii. (1918) pp. 150-72 (8 figs.).
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substance. On neither side does it share in the development of the

thyroid gland.

Poly-embryony of Tatusea hybrida.*—Miguel Fernandez u^ds
that in this armadillo there is, to begin with, a single blastoderm with

inversion of the germinal layers. On the ectoderniic vesicle, at first

uniformly thick, an endothelium-like pole differentiates towards the

trophoderm and towards the diplotrophoblast, with an annular zone of

thick epithelium between. From the latter, and from the thin portions

of the vesicle that are turned trophoderm-wards, blind diverticula grow
out which become the primordia of embryos, either directly or after

division. The rest of the vesicle becomes the common amniotic cavity.

The endoderm of the various single embryos differentiates in loco from
the single primitive endoderm sac, and in response to ectodermic

stimulus.

Umbilical Vesicle of a very young Human Embryo. f—A. Debeyre
previously described the umbilical vesicle of a human embryo which
measured scarcely 0*9 mm. He now describes a second stage from an
embryo of 4 • 5 mm. The general resiilt is that the vesicle in the first

stage of its development presents a structure comparable to that of the

intestinal endoderm, and in its second stage the features of a secreting

surface.

Development of Gland of Third Eyelid in Ox. J—C. Mobilio traces

the development of this gland from its origin as an ectodermic bud,

arising from the proliferation of the deep layer of the embryonic con-

junctiva. Several other buds (1-4) may be associated with the original

bud, but the latter is most important. The gradual changes from solid

spherules to more or less complete tubes are described.

Albino Tadpoles of Toad.§—Jaromir AVenig found sixteen larvge,

almost certainly of Bufo vulgaris, in Ton-earth pools with turbid water

in north-east Bohemia. There was an almost entire absence of pigment
in the integument, and it was greatly reduced in the eyes. There were

numerous normal tadpoles living along with the albinos. In the internal

organs, e.g. about the brain, there were scattered chromatophores. The
author discusses the possible factors in inducing the albinism, such as

lack of food and the composition of the water, but he concludes that

the peculiarity must be referred to a germinal pathological variation.

Degeneration of Uterine Embryos of Salamandra maculosa.
1|

Laure Kaufman describes degenerative changes which often occur.

These may be due to non-fertilization, inadequate nutrition, and me-
chanical pressure. The larvae depend on their own yolk material, and
get nothing from the uterine wall. Degenerative changes are described

* Resumes des Communications, 9e Internat. Congres Zool., 1913, p. 14.

t C.R. Soc. Biol. Paris, Ixxiv. (1913) pp. 670-2.

X Anat. Anzeig., xliii. (1913) pp. 289-313 (12 figs.).

§ Anat. Anzeig., xliii. (1913) pp. 113-55 (13 figs.).

;i
Bull. Acad. Sci. Cracovie, 1913, pp. 24-31 I'l pL).

U 2
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ill the skin, cartilage, muscles, nervous system, gut, liver, pronephros,
and gonads. The changes are associated with regulative processes.

They are necrobiotic rather than simply necrotic.

b. Histology.

Problem of Mitosis.*— C. F. W. Meek gives a critical account of

the various interpretations that have been given of the observed pheno-
mena of mitosis. One generalization only appears to have been estal)-

lished, that the mitotic spindle is not a figure formed entirely by the

action of forces at its poles. This is the basis for further construction

after more data have been accumulated. " There is, however, one
conclusion that must be drawn from the proposition that we have estab-

lished, viz. that the spindle figure cannot now be regarded as an index

of the actions at the poles ; at present we have no means of determining
how far these actions, if existino-, are limited or counteracted bv the

other forces whose presence we have been compelled to admit : and,

until this is known, no theory depending entirely for proof upon the

conformation of the spindle figure can be regarded as other than
hypothetical."

Salivary Corpuscies.t—Ed. Retterer and Aug. Lelievre discuss

the nature and origin of the mucous globules or salivary corpuscles.

The fresh saliva contains {a) free cells and {b) the debris of mucous
cells, whose swollen hyaloplasm is transformed into fluid masses (mucus),

while the reticulum is fragmented into' granulations. Thanks to the

fluidifying of the peripheral portion of the mucous cells and the break-

ing down of the reticulum, the nuclei and the perinuclear portions of

the cytoplasm are set free in the form of polynuclear leucocytes and of

lymphocytes, and these constitute the salivary corpuscles. There is no
real amceboid movement.

Chrondriome of Pancreas Cells. J—X. Mislawsky finds that, although
the chondriosomes may play an important role in secretion, there is no
real proof of the origin of the glandular-gran ula by the granular dis-

ruption of the chondriokonts. His observations on the chrondriome of

the pancreas cells of the rabbit make this unlikely. It seems that the

chondriosomes are vegetative organellEe, subserving the intermediary
metabolism. As regards structural arrangements, it appears that the

chrondriosomes are disposed interstitially to the plasma-structures

proper.

Minute Structure of Horse's Hoof.§—M. Lungwitz and H. Erie

have made a cai'eful study of the minute structure of the " cartilagines

ungulge " of the horse. The general conclusion that they come to is,

that the hoof-cartilage is always fibrous and not hyaline cartilage.

* Quart. Jouru. Micr. 3ci., Iviii. (1913) pp. 567-92.

t C.R. Soc. Biol. Paris, Ixxiv. (1913) pp. 6G7-70.

X Arch. Mikr. Anat., Ixxxi. (1913) pp. 394-429 (1 pi.).

§ Auat. Auzeig., xliii. (1913) pp. 313-26 (8 figs.).
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Cutaneous Gland of Chamois.*—Fr. Schick has studied the

glanduhir sacs (" Bruustfeigen '') behind the horns of the chamois
(Capella rupicapra). He finds that they are present on all individuals

of botli sexes. They consist wholly of sebaceous glands, whicli enlarge

at the rutting period. The succession of changes in the glands from
youth onwards is described. But everything shows that the structure

is a portion of skin thrown into folds and thickened by an abundant
development of sebaceous glands.

Minute Structure of Oviduct of Hen.f—F. M. Surface gives a full

histological account of the various parts of the oviduct of the domestic

hen. Two muscular layers, an outer longitudinal and an inner circular

layer, can be distinguished throughout. The inner surface is thrown
into a number of primary longitudinal ridges. Over these the epithe-

lium forms secondary folds. In the uterus the ridges as such are lost,

and their place is taken by a number of leaf-like folds.

Three types of glands are described. 1. Unicellular epithelial glands

occurring between the ciliated cells in all parts of the oviduct except the

anterior portion of the funnel. 2. Glandular grooves. These are

accumulations of gland-cells at the bottom of the grooves between the

secondary folds of the epithelium. These are found only in the funnel

region. But there they occur well towards the anterior end. The
presence of glandular structures in the funnel region has not hitherto

been recognized. 3. In all parts of the oviduct between the funnel and
the vagina there is a thick layer of glands beneath the epithelium.

These " tubular glands " consist of long convoluted and branched
tubules, opening to the lumen of the oviduct by short epithelial ducts.

They are homologous, structurally at least, with the glandular grooves

of the funnel. They reach their greatest development in the albumen-
secreting region. The unicellular epithelial glands appear the same
throughout, except in the vagina, where they are longer and narrower,

and have a slightly different arrangement from that in other parts.

The walls of the tubular glands consist of large gland-cells, which in

the albumen portion and the isthmus of a laying hen have small,

irregularly shaped, dark-staining nuclei, which lie well towards the Ijasal

ends of the cells. In these two regions the protoplasm of the cells con-

sists of rather coarse granules, which vary greatly in size.

The line of demarcation between the albumen region and the isthmus

is characterized by the absence of these tubular glands in that region.

The cells of the tubular glands in the albumen region and in the

isthmus present the same structural appearance.

In the uterus the ceils which form the tubular glands present a

somewhat different appearance. The nuclei of these cells are large with

regular outlines, and are situated near the centre of the cells. The
protoplasm is very finely granular and is quite different from the

coarsely granular condition found in other parts of the oviduct. The
tubular glands are entirely absent from the vagina. Only the unicellular

epitheHal glands occur.

Some suggestions are offered by the author as to the probable function

* Zeitschr. wiss. ZooL, civ. (1913) pp. 359-87 (1 pi. and 12 figs.).

t Rep. Maine Agric. Station, 1912, pp. 895-430 (5 pis.).
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of the varioas glandular structures in the different parts of the oviduct.

The funnel glands perhaps secrete the chalaziferous layer—a very thin

layer of dense albuminous substance next the yolk. The two sets of

glands in the albumen-secreting portion form the dense albumen.

The isthmus forms the shell-membrane, but also some albumen. It has

been shown by Pearl and Curtis that the uterus not only forms the

shell. l3ut secretes thin albumen which must pass through the shell and
the membrane by osmosis. It is probable that throughout the oviduct,

with the exception of the vagina, the unicellular glands are concerned

in the production of a fluid or thin albumen. On this view, the

characteristic difference of each region of the oviduct anterior to the

vagina, is due to the activity of the tubular glands which may secrete the

chalaziferous layer, the dense albumen, and the shell-membrane. In the

vagina the unicellular glands are perhaps concerned in secreting the

delicate outer shell cuticle and the colouring matter of the shell.

Fatty Bodies of Batrachians.*—Pierre von Kennel finds that these

^^'ell-known liodies have a double role. They should be called adipo-

lymphoid. In Anura, they are digitate ; in Gymnophiona and Urodela

they are entire or lobed. They are relatively more developed in Gymno-
phiona than in Urodela, and in Urodela than in Anura. There has been

a shunting forAvard.

In origin they are distinct from the gonads. Their vascular system

has no true capillaries. The circulation is lacunar. There is a lym-

phatic system. They have not superficial ciha, unless as a transitory

differentiation.

Their structure is serous. They are specializations of the peri-

toneum. Their two functions are storage of fat and lympho-poiesis.

The fat is at a maximum at the beginning of winter, at a minimum just

after reproduction. The removal of the organs does not hinder pairing

or oviposition. The organs may be regenerated at other parts of the

peritoneum. They are homologues of the lymphoid organs of bony
fishes.

Teeth of Lumpsucker. —Bruno Schmidt gives an account of the
" homodont " dentition of Cydopterus lumjms. Before l)irth, the teeth

belong to the placoid type, ectoderm and mesoderm l)eing simultaneously

modified. After birth the teeth are formed deep in the mesoderm, each

in association with an epithelial papilla. The replacement is horizontal,

the oldest teeth l)eing at the outer margin of the jaw. Each tooth arises

and develops independently.

The teeth consist of (1) enamel meml)rane, a very delicate outer

pellicle
; (2) enamel, forming an apical cap

; (3) vitrodentiue, forming
an envelope beloAv the enamel or the enamel membrane

; (4) dentine,

perforated l)y interglobular spaces and passing externally into a pris-

matic dentine layer ; and (5) normal dentine with dentine tubules

which contain Tomes's fibres. The first teeth are, in origin, quite like

the placoid scales, and in the lumpsucker there can be no doubt as to

the homology between teeth and scales.

* Ann. Sci. Nat. (Zool.) xvii. (1913) pp. 219-54 (17 figs.).

t Jen. Zeitschr. Naturw., xlix. (1913) pp. 312-72 (3 pis. and 23 figs.).
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c. G-eueral.

Effect of Silicic Acid on Blastomeres and Somatic Cells.*

—

0. .lichel calls attention to the fact that " Kieselgur " and other earths

have sometimes been eaten by man. He has tried to discover whether
the cytoplasm can dissolve siliceous skeletons. He produced giant-cell

tumours in the peritoneum of guinea-pigs by injecting Kieselgur, and
found that there was eventually a complete disappearance of the silica.

The same power of dissolving flint is well seen in the blastomeres of the

fro2:'s eo^g-.

The silica of a diatom shell or the like is dissolved. This occurs

only in the internal cytoplasm. The formation of giant-cell tumours
is an adaptive reaction for dealing with the siliceous bodies.

Amphibian Tonsil s.f—B. F. Kintrsbury finds that structures hav-

ing the histological characteristics of tonsils occur in connexion with

the oral (pharyngeal) epithelium in Amphibia. Thus in Salamandra
atra they occur in some twelve places. While they exhibit considerable

variability in occurrence and location, they are definite and constant

enough in four regions to warrant the application of local names

—

choanal, lateral, sublingual, and preglottideal tonsils.

In structure these tonsils show the following characteristics : {a)

an accumulation of round cells beneath and within the epithelium ;

ih) thickening of the epithelium ; and (c) intimate relations to the

blood-vessels. Mitotic figures occur in the tonsils, and there is evi-

dence that they are centres for lymphocyte formation.

In other Amphibia, sublingual and lateral tonsils occur in Desmogna-
thus fnsca, sublinguals in Amhlyf<toma jninctatum, laterals in DiemyctyJus

and Phetlwdon, sublinguals in Bufo lenfiyinosus. Xone were found in a

specimen of Gyrinophilus porphyriticus.

The sublingual, lateral, and preglottideal tonsils of Salamandra atra

occur at sites which in the metamorphosis are marked by absorption,

particularly or more evidently of epithelium. The amphibian tonsils

appear to develop relatively late and slowly, after the completion of

metamorphosis. Their homology with other tonsils is doubtful. The
" Kiemenreste " of Maurer (glandul^e pseudothyroide^) and the tonsils

are l:»elieved to belong to the same category of organs.

Eyes of Periophthalmus and Boleophthalmus.|—L. Baumeister

gives an account of the structure of the eyes in these two fishes, which

are well known to spend hours on end out of water on the mud of

tropical estuaries. He differs in many points from Yolz. What Volz

calls the cornea is only the superficial part, the conjunctival part ; the

so-called retractors of the cornea are not muscles but connective-tissue ;

an infolding of the conjunctival part of the cornea is physically

impossible. The structure in front of the lens w^hich Yolz interprets

as the transparent terminal sinew of the scleral muscle corresponds to

the substantia propria (Beer) of the cornea. The cavity between the

* Anat. Anzeig., xliii. (1913) pp. 212 20.

t Anat. Anzeig., xlii. (1912) pp. 593-612.

X Zool. Jahrb., xxxv. (1913) pp. 341-54 (6 figs.).
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pars conjunctivalis and the substantia propria is a conjunctival sac

which saves the eye from drying. The so-called scleral muscle consists

of the ordinary eye-muscles, of which two only are well-developed.

They do not regulate the lens, but move the Inilb. The so-called

choroideal gland is a space full of blood-corpuscles, and seems to be a

saccular enlargement of the ophthalmic vein. There are no special

arrangements for protruding and retracting the eye, but the large

conjunctival sac is adaptive to the semi-terrestrial life.

Adipose Lobe of Salmon's Pelvic Fin.*—E. W. Shann describes

this curious lobe which lies in the angle between the pelvic fin and the

body-wall, in a position dorsal to and abaxial from the first or outermost
fin-ray. Its minute structure is described. The presence of an accessory

scale, or, in some instances, of a flap of skin in a corresponding topo-

graphical position, is a widespread feature in Teleostean fishes. It is

shown that the adipose lobe is neither more nor less than a large body-
scale which has never broken through its surrounding pocket. It may
suggest the lines by which a fin may have been derived from a scaly

outgrowth of tlie body-wall. Perhaps the adipose lobes act as additional

balancing organs for the pelvic region
;
perhaps they may act as dams

to prevent the back-wash of water, thus helping in the swift swimming
for which the salmon is noted.

Chromatophores in Skin of Trachinus vipera.t—E. Ballowitz

gives a full account of a kind of compound-chromatophore which he
has discovered in the skin of this Teleost. Besides melauophores,

iridocytes and iridosomes, there are these multicellular chromatophores,

to which he gives the name of melaniridosomes.

Cyclostome Eye.J—B. Mozejko discusses the nature of the Cyclo-

stome eye, with especial reference to that of the larval lamprey. The
general development is like that of higher A^ertebrates, but the Ijulbus

is distinctly on simpler lines than that of Gnathostomes. There is

evidence of ontogenetic degeneration. The simple character of the

lens in Ammocoetes and its absence in Myxinoids, the poor development
of the eye-muscles, or their entire suppression, may be taken as evidences

of the degeneration. On the other hand, there is evidence of primitive-

ness, thai the Cyclostome eye belongs to a more ancient type than the

Gnathostome eye. Thus there are only cones in the retina, no rods ;

and there are other primitive features in the retina, as also in the

relation of the myotomes to the eye-musculature.

Hermaphroditism in Amphioxus.§—E. S. Goodrich describes a

male with one ovary. On the right side there were 25 gonads, all

testes full of spermatozoa ; but on the left side the row of 25 gonads
was interrupted by the presence of a single ovary (the ninth in the

series) containing numerous large ova, which could be distinguished

even in the living animal. The remaining twenty-four gonads on the

* Quart. Journ. Micr. Sci., Iviii. (1913) pp. 703-32 (1 pi. and 3 figs.),

t Zeitschr. wiss. Zool., civ. (1913) pp. 471-529 (5 pis. and 7 figs.).

X Anat. Anzeig., xlii. (1912) pp. 612-20 (4 figs.).

§ Anat. Anzeig., xlii. (1913) pp. 318-20 (2 figs.).



ZOOLOGY AND BOTANY, MICROSCOPY, ETC. 285

left side were all testes full of spermatozoa. Such a case has not lieeii

previously recorded. The heriiiaphroditisin is perfectly definite and
clear-cut. AVhatever cause may have determined the sex of tliis one

half-segment, it must apparently have come into operation comparatively

late in embryonic life, "when the rudiments destined to give rise to this

gonad separated from those which gave rise to the male gonads.

Tunicata,

Blood of Phallusia.*—J. Cantacuzene has studied the 1)lood of

FhaJlusia mamiUata, and finds that it contains an energetic oxydase.

The tissues darken on exposure to air, and the fingers of the investigator

are stained as if with ink. The localization of the oxydase, determined

by gaiac staining, is in certain amcL^l)ocytes, it may be within special

vacuoles or on the surface of intra-cytoplasmic plastids. There appears

to be evidence that the only vehicles of the oxydase are certain kinds of

amoebocytes. The author asks whether the vanadium which occurs in

the tissues of this large Ascidiau may not exert in relation to the oxydase

the same role that manganese exerts in relation to the laccase of

Bertrand.

INVERTEBRATA.

Mollusca.

7- Gastropoda.

Musculature and Foot-glands of Tonicella marmorea.f—P. Hen-
Tici descril)es in this Chiton the masculus longitudinalis lateralis which
extends along both sides of the body. It does not consist of a series

of short muscles, but is strictly one. There are numerous longitudinal

muscle-fibres in the mantle. The rolling up is not due to the forcing

of blood into the inter-segments. It is due to the contraction of the

longitudinal lateral muscle. The author describes a variety which is

equipped with a glandular zone in the anterior margin of the foot, and
another which is without glands in the posterior portion of the mantle-
groove.

Supporting-tissue in G-asteropods.J— Josef Schaffer describes the

chondroid vesicular supporting-tissue that occurs in the so-called tongue-
cartilage of Gasteropods. There is a gradation of types, as it were fixa-

tions of different stages in the evolution of cartilage, and there are inter-

mediate types leading on to the cartilage of Invertebrates. Descriptions

are given of the condition of the supporting tissue in Aplysia, Limnaea,
Helix, Fterotrachea^lAmpuUaria, Haliotis, Bucciniim, Patella, Chiton, and
other types.

Chromatin of Ovum of Creseis.§—Boris Zarnik calls attention to

the difference between the chromatin equipment of the ova and of the

* C.K. See. Biol. Paris, Ixxiv. (1913) pp. 633-5.

t Arkiv ZooL, vii. (1913) No. 35, pp. 1-17 (3 pis.).

X Zeitschr. wiss. ZooL, cv. (1913) pp. 280-347 (2 pis. and 4 figs.).

§ Resumes Communications, 9e Congres Internat. Zoologie, 1913, pp. 11-12.
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spermatozoa in this Pteropod, and to the production of two kinds of

spermatozoa through the- unequal division of the heterochromosomes.

In the oogenesis there is a diminution of chromatin. In the develop-

ment of the young oocyte a diploid chromosome unites with the nucleolus.

Subsequently a portion of this chromosome is separated off and develops

further in the geiininal vesicle, just like, the other chromosomes. The
other portion remains attached to the nucleolus. In the formation of

the first maturation spindle the nucleolus, along with the associated

chromosome, is extruded into the ovum-cytoplasm and breaks up. Thus
there is in the course of oogenesis an actual diminution of chromatin,

for one chromosome loses half its mass.

5. Lamellibranchiata.

Experimental Metaplasmia in Pecten.*—The late G. Harold Drew
demonstrated the conversion of fibroblasts into ciliated epithelium.

When a piece of ovary is implanted into the adductor muscle of Pecten

O'percularis it becomes surrounded by a closed sac lined vvith layers of

fibroblasts. Complete degeneration and disintegration of the ovarian

tissue occurred in a few days. After the lapse of 21-32 days the mner-

most layer of fibroblasts reverted to an embryonic type, and afterwards

became converted into columnar ciliated epithelium which formed a

continuous layer lining the cyst. The changes resulting in this forma-

tion of ciliated epithelitim from fibroblasts were followed step by step.

The transformation was not produced by the implantation of any other

tissues of Pecten, or of neutral foreign bodies, or of ovarian tissue from

another bivalve, or of ovarian tissue of another species of Pecten : thus

it seems to be a perfectly specific reaction that occurs only when the

ripe living ovary of the same species is implanted.

Details of the Nervous System of Anodonta cellensis.t—P.

Splittstosser gives a detailed account of the cerebral, pedal, and visceral

ganglia and their nerves, and the innervation of the mantle margin.

He calls attention to the constant and variable nerves, the variability of

the ganglia, the commissural connexions, the innervation of the

muscles and of the various organs of the body. Numerous new details

are brought out.

Arthropoda.

a. Insecta.

Colouring of the Fatty Bodies in Larvae of Cionus oleus.if

A. Ch. Hollande finds that the larvte of this Curculionid beetle have

bluish-violet fatty bodies, and that this is due to an anthocyan ingested

from the young staminal hairs of Verbascum nigrum, among which the

creature lives. The larva is brownish-violet in colour, and the violet

hue is produced by the granulations in the fatty body shining out

through the brownish integument. In short, there is a " vital color-

ation " of the " pseudonuclei " of the cells of the fatty bodies. The

* Journ. Exp6r. Zool., x. (1911) pp. 349-79. See also Jouru. Marine Biol.

Assoc, ix. (1913) pp. 572-4.

t Zeitschr. wiss. Zool., civ. (1913) pp. 388-470 (19 figs.).

X Arch. Zool. Exper., li. (1913) Notes et Revue No. 2, pp. 53-8.
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Other tissues are not coloured. The protective vahie to the hirva among
the violet stamens of the flower is very obvious.

Structure of Woolly Aphis.*—J. Davidson gives a detailed account

of the structure of the apterous viviparous female of ScJtizoneura Jaiiigera,

the woolly aphis of the apple tree. He deals with the wax-secreting

glands, the cornicles (often misnamed " honey-tubes "), the other

external features, the food- canal, the nervous system, the muscles, the

gonads, and other internal structures.

Absorption of Spermatozoa in Pomace Fly.t—E. Guy^not points

out that an inseminated female of DrosophiJa ampeJophila can go on

laying fertile eggs for a month or more. One insemination suffices for

several hundred ova. But this only happens when the female is well

fed. In bad conditions the spermatozoa seem to deteriorate and the

eggs then abort, or the spermatozoa are absorbed and the eggs develop

parthenogenetically.

First Maxilla of Dipseudopsis.J—Bruce F. Cummings .describes

the peculiar mouth-parts of this Trichopteran genus. The long tapering

lobes of the first pair of maxillae are extraordinary, e.g. in their peculiar

sense-organs, plate-like structures of two sizes. The bearing of these

mouth-parts on the question of the relationship between Trichoptera and
Lepidoptera is briefly discussed.

Remarkable Gall-producing Psyllid from Syria.§—R. Xewstead

and Bruce F. Cummings describe an extraordinary pod-shape;l gall

(180 mm. long, 2 mm. thick), found in the Lebanon on a twig of what
was in all probability the tamarind. The hollow " pod " contained an

immense quantity of small " mealy " Psyllids—larva? and pupa?—of a

species belonging i)robably to the sub-family Triozinte. Xo further

specimens were procuraV)le, and it is probably a rarity in the district

where it was found. The immense gall produced by the horde of

Psyllids is not only strikingly characteristic, but much larger than that

of any other known gall-producing Psyllid.

Chromatin in Oogenesis of Orthoptera.|l—J. Yesely has found, in

studying the changes of the chromosomes during the history of the

germ-cells in Orthoptera, that the chromosomes are not homogeneous as

is often supposed. They are composed of two substances. There is a

spiral twisting of the chromatin around a linin axis. The chromatin

spiral thread is the chromonema of Yejdovsky. At the transition to

the second growing period in the oogenesis, the chromonemes coalesce

into a nucleolus-like body, and out of this again there is differentiated

tlie last generation of chromosomes or strepsonemes.

* Quart. Journ. Micr. Sci., Iviii, (1913) pp. 65:3-701 (5 pis. and 4 figs.).

t C.R. Soc. Biol. Paris, Ixxiv. (1913) pp. 389-91.

X Ann. Nat. Hist., xi. (1913) pp. 308-12 (4 figs.).

§ Ann. Nat. Hist., xi. (19J3) pp. 306-8 (4 figs.).

ll
Resumes Communications, 9e Congres Internat. Zool., 1913, p. 13.
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Intracellular Fibrillation in Tunic of Salivary Glands in Larval
Syrphids.*'—1). Keiiiii finds around the salivary glands—which are

strongly developed in Syrphid larvae—a well-marked fibrillar tunic.

The fibrils are intracellular differentiations. It is probable that the

layer in question is an exaggeration of the delicate tunica propria which
occurs around the salivary glands in many insects.

Wing-veins of May-flies.j—Anna Haven Morgan has shown that

the main veins of May-flies may be homologized with the veins of

insects of other orders. The main trachea precede and constantly

mark the course of the main veins. The costal and suljcostal tracheae

are simple and parallel as are the veins which follow them. The radial

tracheae (except in one form studied) and the vein which follows it are

unbranched. The tracheal system enters the wing by a single stem.

The course of the cubito-anal trunk shows a possible trace of the

double stem of the tracheal system of other orders. In the series of

wing-pads studied a remarkable evolution of tracheation is shown

—

a gradual reduction of main trachea? and replacement by small

branches.

Structure and Metamorphosis of Fore-gut of Corydalis cornu-

tus.J—R. Matheson describes the pharynx with its dilator muscles, the

oesophagus with its numerous longitudinal folds, the gizzard (with its

interlocking chitinous teeth) which has a grinding and crushing action

as Avell as a straining function. It does not pass directly into the region

called " the oesophageal valve," but is joined to it by a short more or

less thin tube. The oesophageal valve is short and is lined with four

strongly chitinized ridges which alternate with the c^ca. At the point

of union of the epithelium of mid-gut and fore-gut there is a peculiar

group of glandular cells of doubtful function.

The metamorphosis of the fore-gut is of a generalized type. The
larval epithelium becomes partially broken down and the cells destroyed
are replaced by the division of rejuvenated larval cells. The nuclei
always divide mitotically, and every spindle is located at the side of a
vacuole. The dividing cell migrates towards the inner surface, though
it retains a connexion with the Msement membrane. The muscles
liquefy in place. Most of the larval nuclei become rejuvenated and
around them as centres the new fibrillar structures are developed. The
rule of the leucocytes is comparatively unimportant. They engulf small
particles of the broken down tissues, but they do not take any active

part in breaking down the muscles or the epithelium.

7. Prototracheata.

American Species of Peripatus.§— A. H. Clark reports the interest-

ing discovery of Peripatus {Macroperqmttis) geayi Bouvier in Panama,
previously only known from French Guiana, and Peripatus {Perq)atus)
jaanemis Bouvier from a small island oft' Porto Ptico, also a new
locality.

* Comptes Rendus, clvi. (1913) pp. 908-JO (5 figs.).

t Ann. Entomol. Soc. America, v. (1912) pp. 89-106 (5 pis. and 6 figs.).

: Jourii. Morphol., xxiii. (1912) pp. 581-615 (4 pis.).

§ Smithsonian Misc. Coll., Ix. No. 17 (1913) pp. 1-5.
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5. Arachnida.

Structure of Gamasid8e.*^Ivar Triigardh discusses a number of

morphological questions concerning Parasitid^. He notes the occur-
rence of two pairs of small dorsal shields between the anterior and
posterior shield in Sejus fogatus^ a very primitive feature, visible during
development in a few other genera. He also discusses the position of

the genital aperture, the various types of peritrema that occur, and the
hairs on the ventral shields. The so-called sternal shields are not true

sterna ; they are nothing but coxal plates. The sternal and metasternal
shields should be called syncoxal and metacoxal plates respectively. Of
the known Parasitidae the two most primitive genera are Zercon and
Sejus.

Cribellum and Calamistrum in Spiders.t—Jeanne Berland has
studied these structures (a special pair of spinnerets and a comb) in a

number of sedentary (Cribellate) spiders of various families. All the

males, as well as the females, showed both structures. The young
males have l)oth as well developed as in the adults. Compared with
the females, which spin more and better, the males have less developed
cribellum and calamistrum.

Poison-gland of Scorpions.^—E. Pawlowsky has made a study of

the poison-gland in various types of Scorpionidas, Chactidae, and Buthida3.

There is considerable diversity of structure, from a simple smooth-wall
sac in Chactidaj to the sac with numerous folds in Buthidge. There
are few folds in Scorpionidse, and there has probably been a diphyletic

evolution. In all cases there are just two kinds of cells, glandular cells

and supporting cells.

6. Crustacea.

Fan Setas of Prawns.§—E. v. Lubicz Niezabitowski describes fan-

like setEe which occur in a variable percentage of individuals of HijJiwJyte

fuscigera^ H. gracilis, H. frideauxii, H. varians, and Virbius proteas.

The fan-setae are quite unique and not to be confused with pinnate seta?.

There is no doubt that they are sensory, but what sense they represent

is uncertain. Each seta is innervated by a fibre from a multipolar

ganglion cell. The fan-set^e are disposed in rows on the body and may
have some protective value in their likeness to the hydroids which grow
on lifeless objects.

Cells of Isopod Caeca.
II
—A. Guieysse-Pellissier describes the very

large ceils which are characteristic of the enteric c^ca of Isopods. He
studied them in Anilocra frontalis Edw. At the distal end of the
caecum there is a zone of germinative cells, which increase rapidly and
show karyokinesis. After this germinative zone there is a zone of

growth in which the cells of moderate dimensions become huge. These

* Arkiv ZooL, vii. (1913) No. 28, pp. 1-24 (30 figs.).

t Arch. Zool. Exper., li. (1913) Notes et Revue, No. 2, pp. 23-41 (42 figs,).

X Zeitschr. wiss. ZooL, cv. (1913) pp. 157-77 (2 plsj.

§ Bull. Internat. Acad. Sci. Cracovie, 1913, pp. 10-23 (2 pis.).

,i
C.R. Soc. Biol. Paris, Ixxiv. (1913) pp. 392-4.
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show amitotic division, which is associated with the lobed character of

the nuclei and is not a multiplicative division.

New Species of Gammarus.*—E. W. Sexton describes Gammarus
chevreuxi sp. n., from Chelson Meadow, near Plymouth. It resembles

G. locusta more nearly than any of the other species of the genus, but there

are certain constant characters, e.g. in the antennae, the fourth side-

plates, the third uropods, and so on, which appear to justify its establish-

ment as a separate species.

Observations on Gammarus chevreuxi. f—E. AV. Sexton and Annie
Matthews have reared five generations in the artificial environment of

laboratory conditions. They describe the reproduction, which occurs

once a fortnight ; the moulting of the female, which is followed by

fertilization and oviposition; the young in the incubatory pouch and
after extrusion.

Aberrations in Phyllopods.j:—E. Daday de Dees describes a variety

of Lynceus 'brachyuras^ in which the two sexes are identical, instead of

being dimorphic, as regards the characters of the rostrum. In Lyn-
celopsis perrieri g. et sp. n. he describes " andropleurodimorphism "

;

that is to say there are dextral and sinistral males as regards the first

two pairs of limbs. In a subsequent paper § the author describes

Chirocephalus sJcorikowl sp. n., Branchipus Iwuicornis sp. n., and some
other interesting forms.

Parasitic Copepods on Alpine Whitefish.|l— F. Baumann describes

from various species of Goregonus three species of Copepod parasites

—

Ergasilus surhecki sp. n. (in the family Ergasilidse), Acktheres coregoni

sp. n., and Basanistes coregoni Neresheimer (both in the family Lernfe-

opodidge). The Alpine whitefishes must be regarded as glacial relicts,

and there is an interesting northern character about Ergasilus surhecki.

As for the other two, it may be said, at least, that their nearest relatives

infest fishes which frequent cold water.

Species of CycIops.1[^—R. Neubaur has made a most careful com-
parison of Gyclops fuscus (Jur.), G. alhidus (Jur.), and G. distinctus

(Rich.), discussing sixty-seven characteristics in which the three species

differ, or in which two differ from the third. It is supposed that

G. distinctus arises from the hybridization of the other two species. It

agrees in two characteristics with G. fuscus and approaches it in nine
;

it agrees with G. alhidus in five and approaches it in eight ; in twenty-

one features it is intermediate : in fifteen features it shows a quantita-

tively excessive position ; in seven characters its position is isolated.

The general impression is that G. distinctus may owe its special character

* Journ. Marine Biol. Assoc, ix. (1913) pp. 542-5 (5 figs.),

t Journ. Marine Biol. Assoc, ix. (1913) pp. 546-56.

I Ann. Sci. Nat. (Zool.) xvii. (1913) pp. 196-206 (2 figs.).

§ Ann. Sci. Nat. (Zool.) xvii. (1913) pp. 207-18 (2 figs.).

il
Rev. Suisse Zool., xxi. (1913) pp. 147-78 (1 pL).

t Zool. Jahrb., xxxiv. (1913) pp. 117-86 k.1 pi. and 40 figs.).
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to a somewhat fortuitous combination of specific characters such as

might arise by occasional hybridization. It has not, however, been

experimentally produced.

Nematohelrainthes.

Nematodes of Earthworm.*—Gilbert E. Johnson finds that the

active larval Nematodes in the nephridia of Lumhricus terrestris and the

encysted larvj\3 in the ccelom belong to the same species of Rhahditis,

which may be called Rhahditis pellio Biitschli, non Schneider. " The
Nematodes removed from the freshly killed earthworm and reared in

cultures, or obtained from the dead worm decaying under natural

conditions, develop into males and females. Subsequent generations,

however, bred under cultural conditions, consist in almost all cases of

females only. Examination of these cultures, consisting of females

only, reveals the fact that they are in reahty hermaphrodite. Repro-

duction is frequently—perhaps always—hermaphroditic. But cases occur

in which it appears to be bisexual—that is to say, both hermaphrodites

and true females may exist side by side in the same species, as in

Rhabdltis marionis Maupas. Xo " partial hermaphrodites " have been

found, nor have any cases of *' re-fertilization" been observed. The
numerical ratio of males to females is extraordinarily variable, and no

iTile governing the fluctuation has yet been found."

Intestinal Cells of Ascaris megalocephala.f—^E. Faure-Fremiet

finds that the cells lining the intestine contain fats and carbohydrates,

such as are also found in the fluid of the cavity of the body. Some
oxyhaemoglobin, along with vegetable debris, may be found in the

lumen of the gut, the oxyha^moglobin l)eing probably derived from the

blood of the horse. Haemoglobin and oxyhaemoglobin may be detected

in the perivisceral fluid, having doubtless passed through the intestinal

epithelium. In part, however, the haemoglobin is destroyed by the cells

of this epithelium, and probably gives origin to the brownish yellow

grains seen in the cells.

Plastosomes of Ascaris megalocephala.J—B. Romeis finds that

the plastosomes of the fertilized ovum, partly paternal and partly

maternal in origin, show persistence in development. They multiply

and share actively in vital processes. They must ba considered in

connexion with inheritance. They multiply by dividing off a corpuscle,

but differently in different kinds of cells.

Minute Structure of Oviduct of Ascaris.§—0. Zacharias has

demonstrated the presence of two nerve-plexuses in the oviduct of

Ascaris me</alocephala— one, the plexus subcuticularis, situated close

beneath the tunica propria, and the other, the plexus submuscularis, of

a more complicated nature, situated on the flat bands of circular

musculature. The relations between the second jdIcxus and the muscu-
lature recall those on the sub-umbrellar surface of a jellyfish.

* Quart. Journ. Micr. Sci., Iviii. (1913) pp. 605-52 (1 pi. and 2 figs.).

t C.E. Soc. Biol. Paris, Ixxiv. (1913) pp. 567-9.

: Arch. Mikr. Anat., Ixxx. 1 (1913) pp. 129-72 (2 pis. and 2 figs.).

§ Anat. Anzeig., sliii. (1913) pp. 193-211 (1 pi. and 2 figs.).
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Development of Rhabditis aberrans.*—Eva Kriiger finds that

almost all the individuals of this new species of Rhabditis are somatically

females, but in their gonads protandrous hermaphrodites. The sperma-

tozoa appear at the beginning of the sexual maturity and collect in the

receptaculum seminis. If ova pass into the receptaculum, the sperma-

tozoa enter, but their nucleus does not unite with the ovum nucleus.

It degenerates in the cytoplasm of the ovum, and the development of

the ovum is parthenogenetic. Only once did the observer see the

formation of a second polar body and the union of sperm-nucleus and
ovum-nucleus. The result is unknown.

Besides the females there are a very few males (0*4 p.c). These

have a degenerate sexual instinct. On one occasion the males rose to

16 p.c, but they were none the less sexually degenerate.

The spermatogenesis is described. Each spermatid has normally

nine chromosomes, of which one is a sex-chromosome. In some cases

there are two kinds of spermatozoa, only half of them having a sex-

chromosome.

Species of Microfilaria.f—H. Foley has made a careful comparison

of the two ensheathed species common in man in Algeria

—

Microfilaria

hancrofti and Jlicrofilaria diurna. He shows how they differ in Griemsa

preparations. The former lias a strongly-stained sheath ; the nuclei

appear blue ; the nuclei at the cephalic end lie in a straight line ; the

somatic nuclei are smaller, more rounded, more regular, more easily

counted ; the nuclei of the caudal end do not reach the point ; the

central body stains well. In the second species, the sheath remains un-

stained ; the nuclei appear blue-violet ; the cephalic nuclei are more or

less irregular ; the somatic nuclei are larger, less regular, sometimes

fused, occupying the whole length of the embryo ; the caudal nuclei

extend to the very tip ; the central body was not visible.

Development of Gordius aquaticus.J—N. Th. Meyer finds that

the formation of the inner layer of the embryo is due to a unipolar

immigration. This process represents an early segregation of the mesen-

chyme. It seems to the author that the gut is originated from two

invaginations which grow in opposite directions and finally fuse in one

tube. The posterior invagination, which appears first, represents the

mesenteron and also the proctodaeum. Meyer has observed that the

primordium of the pro])oscis is due to a second invagination at the

anterior end of the embryo. In the larva there are no visible primordia

of the gonads.

Platyhelminthes.

Plerocercoid from Pig'.§—S. von Ratz describes Sparganum raillieti

sp. n. from pig's muscle. It has the form of a "plerocercoid." A
plerocercoid is that type of Cestode larva which consists of a head and a

parenchymatous tail portion into which the head is often retracted. The

* Zeitschr. wiss. ZooL, cv. (1913) pp. 87-124 (4 pis.).

t Ann. Inst. Pasteur, xxvii. (1913) pp. 50-88 (1 pi.).

X Zeitschr. wiss. ZooL, cv. (1913) pp. 125-35 (2 pis.).

§ Centralbl. Bakt. Parasitenk., Ixvii. (1913) pp. 523-7 (3 figs.).
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species in question was almost tiliform with a lancet-shaped head, which
showed a shallow incision on each side. It is evidently the larva of

some Bothriocephalid, but the feeding- experiments undertaken in the

hope of rearing (in the dog) the tapeworm stage did not yield a satis-

factory specimen.

Histogenesis of Gonads of Taenia pisiformis.*—R. T. Young
regards it as prol)al)le that the reproductive organs are developed in situ

from the parenchyma There is no evidence of specificity of cells.

Apparently any cell may partake in the formation of any organ. An
epithelium is present in some adult organs, absent in others, being here

directly metamorphosed to form a cuticula. Mitosis seldom occurs save

in later cleavage stages and in an abortive condition in gametogenesis.

Evidence of its degeneration is afforded by the abortive mitoses in

gametogenesis and by its infrequent and irregular occurrence elsewhere.

There is very strong evidence that amitosis occasionally occurs, while

nuclear development from chromidia is probable. Formation de novo
may occur, but there is no positive evidence.

The development of the germ-cells is much abbreviated. Polar

bodies are not formed, and the structure of the spermatozoa is apparently

very simple. A yolk-cell is attached to the oocyte in the oviduct or the

uterus. Early cleavage follows two types : in the first, a fusion nucleus

divides amitotically ; in the second, the pronuclei break up before

fusion to form the cleavage nuclei.

Studies on Trematodes.f

—

(t. A. and W. G. MacCallum have made
a careful comparison of the species of Mkrocotyle. small parasites of the

gills of marine fishes, and add four new ones to the list, M.jjijragra-

phorus, macroura, eueides, and acantlwphaUus. The important features

in determining species are the form of the body and the relation of the

caudal disk ; the numl)er and skeletal framework of the suckers of the

caudal disk ; the genital armature ; the oral suckers, whether partitioned

or armed with teeth : the number, form and size of the eggs ; and the

number and arrangement of the testes. In another communication 1

they deal with Aspidogader riiigeiu (Linton), and A. kemosfoma sp. n.,

describing, for instance, the remarkable ventral sucking disk and the

single testis.

Fluke from Penguin's Gall -bladder. §—K. I. Skrjabin describes

Meforchis pinguinicola sp. n., a small fluke from the gall-bladder of

Spheniscus demersus (South Africa). The ventral sucker is in the

anterior third of the body ; the receptaculum seminis is consideral )ly

larger than the ovary ; the oesophagus is present ; the yolk-glands

begin about half-way between the mouth and the ventral suckers.

These are among the characters which distinguish this new species from
others previously described.

* Zool. Jahrb., XXXV. (1913) pp. 355-418 (4 pis.).

t Zool. Jahrb., sx:xiv. (1913) pp. 323-44 (10 figs.).

X Zool. Jahrb., xxxiv. (1913) pp. 245-56 (4 figs.).

§ Centralbl. Bakt. Parasitenk., Ixvii. (1913) pp. 527-31 (1 fig.).
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Minute Structure of Planaria polychroa.*—Paul Lang adds to

our knowledge of this Turbellarian, dealing with the minute structure

of the gut, the excretory system, the nervous system, the sense-organs,

and the gonads.

Structure of Cephalothrix.f—Gerarda Wijnhoff sums up the

characteristic features in the structure of Cephalotrichidse. The body-

wall consists of a single layer of epithelium, the basal membrane, a thin

outer layer of circular muscle, and an inner longitudinal muscle layer.

An inner circular layer is present in ProcephaJothrix, absent in Cephalo-

tricheUa and Cephalothiix. There is no muscle cross. The rhyncho-
coelom musculature is quite separate from the body musculature. Brain

and lateral strands lie in the inner longitudinal layer ; there are four

strong head-nei'ves. The vascular system consists of two longitudinal

vessels, which communicate only at the tip of the head and the end of

the tail. There are numerous nephridia. The only sense-organs known
are the epithelial eyes. The position of the family among Nemertines,

and the general relationships of the various families of Nemertines,
form the main subject of the paper.

Rotatoria.

• New Genus of Rotifer. J—R. Lucks describes Hyalocephalus trilobus

g. et sp. n. from a moor near Berent. The body has the typical structure

of Floscularids. The head, seen from above, is triangular with re-entrant

margins and rounded corners ; it is thick and cushion-like. Tht; cingu-

lum is a broad band of cilia extending round the margin of the head.

The animal is viviparous.

Coelentera.

Development of Alcyonium digitatum.§—Annie Matthews found
segmenting ova from January 27 to February 2. She observed morulse,

spherical ciliated planulae, oval planulte, pear-shaped larvae, fixation,

shrinkage along the long axis, invagination of the ectoderm to form the

stomodaeum, and the appearance of the tentacles.

Protozoa.

New Division of the Protozoa.
||—Casimir Cepede regards the

Cnidosporidia and the Acnidosporidia as Rhizopods adapted to parasitic

life. He proposes a division Cytopleurosporea defined by the occurrence

of a spore with a cell-wall, a schizogonic cycle, and a gamogonic cycle

preceding sporulation. The division should be ranked near the Lobosa,
from which it has been derived by parasitism. The author favours the

view of Leger and Duboscq that the Sporozoa must be broken up.

* Zeitschr. wiss. Zool., cv. (1913) pp. 136-55 (1 pi. and 1 fig.).

t Zool. Jahrb., xxxiv. (1913) pp. 291-320.

X Zool. Jahrb., xxxiv. (1913) pp. 321-40 (1 pi. and 2 figs.).

§ Journ. Marine Biol. Assoc, ix. (1913) pp. 359-60.

\ Comptes Rendus, clvi. (1913) pp. 574-6.
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Nuclear Division of Amoebidiiim parasiticum.*—II. Raabe has
studied the nucleus of this parasite which occurs often on the appendages
of Daphnids and other fresh-water Crustacea. The nucleus is vesicular,

without a membrane, with a distinct karyosome. There is a reirular

reticulum of achromatin in the peripheral re<i:ion and several chromatin
elements on the threads and intersections. The centriole divides first,

then the karyosome. Sometimes the karyosome, instead of dividing
equally, gives off a bud about a third of itself in size. Sometimes there

is a multiple nuclear division. Besides this amitotic division, there is h

true mit(^sis, showing six to eight chromosomes. The centriole directs

the process. It divides into two, which move to the poles of the mito-

sis. There is a centrodesmosis during all the stages of the division.

There is no spindle nor cytoplasmic aster.

Structure and Relationship of G-onyaulax palustris.f—C. A.
Kofoid and J. R. Michener point out that Gonyaulax palustris Lemmer-
mann requires a new genus, for which the name Di/iosjjhsera is proposed.

The skeleton consists of an apical series of plates, six precingulars, six

girdle plates, five postcingulars, and one antapical. It is related to

Gonyaulax by certain skeletal characters, such as the six precingulars,

six girdle plates, and one antapical. In the presence of but a single

antapical it resembles also Amphidinium, FerkUniella, and Spiraulax.

The reduction of the postcingulars from six to five plates, and the

obliteration of the posterior intercalary, might well be consequent upon
skeletal concentration attendant upon the spheroidal form and the

slightly smaller size of the hypotheca as compared with the epitheca.

A compensating expansion of the ventral area is also evident.

Haeckel's Sethocephalus eucecryphalus.J—C. A. Kofoid points out

that this organism referred by Haeckel to the Radiolaria is the Tintinnid

infusorian, which Brandt described as Gyttarocylts cassis Haeckel var.

pJagiostoma.

Mitochondria of Hsemogregarina sergentium.§—G. Viguier and
A. AYeber have studied the numerous mitochondria in different stages of

this Haemogregarine—very fine granules which occur diffusely or in

groups, some elongating in division, some massed at one end, others

grouped near the nucleus. Besides mitochondria there are small

granular masses which stain like the nucleus, and are regarded as extra-

nuclear chromatin, as chromidia in fact. In the more advanced stages

of development the mitochondria are much less abundant, and occur

without apparent order.

Barrouxia schneideri.||—C. Schellack and E. Reichenow discuss the

coccidia found in the intestine of Lithobms, namely Adelea ovata,

Etmeria lacazei, E. schuhergi, and Barrouxia Schneider i. They describe

the hfe-history of the last-named—the merozoites, the schizonts, the
nuclear divisions, the formation of raacrogametes and their maturation,
the formation of microgametes and the fertilization, and the sporogony.

* Arch. Zool. Exper., x. (1912) pp. 371-98 (1 pi.).

+ Univ. California Publications (Zool.) xi. (1912) pp. 21-8 (8 figs.),

; Univ. California Publications (Zool.) ix. (1912) pp. 353-7.

^ C.R. Soc. Biol. Paris, Ixxiv. (1913) pp. 664-6.

n
Arb. k. Gesundh., xliv. (1913) pp. 30-77 (3 pis.).
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BOTANY.

GENERAL,
Including tlie Anatomy and Physiology of Seed Plants.

Cytology,

Including- Cell-contents.

Cytology of Primula kewensis and Related Hybrids.*—L. Digby

contributes an interesting paper dealing with the cytology of Primula

keirensis. The sterile hybrid, obtained by crossing F. florihunda with

the pollen of P, vertirillata, possessed the same number of chromosomes

as the parents, i.e. 9 and 9x2. A fertile plant produced some years

later is found to have doubled the number of chromosomes, and this

number also appears in the variety P. keiuensls farinosa. On the other

hand, P. floribunda var. isabeUina crossed witli the fertile P. keicensis has

the reduced number. The prophases of the premeiotic divisions show

a stringing together of homogeneous beads of chromatin, which gradually

condense to form chromosomes. In P. fioribunda and in the fertile

hybrid there is no second contraction ; in P. verticillata contraction

occurs, while in the sterile hybrid there is amalgamation but no definite

contraction. In the heterotype division of the fertile hybrid a large

quadrivalent chromosome is formed. The homotype division is normal.

The author emphasizes the similarity to the behaviour of the QiJno-

theras, and points out that the doubling of the number of chromosomes,

which accompanies the appearance of fertility in the hybrid, appears to

])c due to longitudinal fission : and that the reduced number found in

the hybrid obtained by crossing P. floribunda var. isabelUna with the

fertile P. kewensis is probaljly due to elimination as a result of disinte-

ofration, similar to that found in the CEnotlieras.

Chromosomes in Polypodium.t—H. cle Litardiere contributes a

note upon the heterotypic chromosomes in Polyfodium vidgare, in which

he states that the fine threads derived from the nuclear network arrange

themselves in pairs and form a thick spireme. Ultimately they separate,

thicken, and shorten in order to form the two-branched chromosomes

characteristic of diakinesis. This statement confirms the descriptions

given by Gregoire, Cardiff, and Yamanouchi for several other ferns, and

is opposed to those given l)y Farmer, Moore, and Strasburger. It seems

probable to the author that the differences might be reconciled if the

post-spireme stages were studied in more detail.

'

* Ann. Bot., xxvi. (1912) pp. 357-88 (4 pis. and 2 figs.),

t Comptes Rendus, civ. (1912) pp. 1023-6.
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Structure and Development.

Veg-etative.

Spiral Vessels and Growth in Length.*—G. Bonnier and J.

Friedel contribute a note upon the rehitions which may exist between

growth in length and the number of spiral vessels present in tlie root

and stem. It is shown that usually the annular and spiral vessels are

more numerous in the stem than in the root ; that they are capable of

elongation, and but slightly attached to the cell-wall in the stem, while

these conditions are reversed in the root ; also that the elements composing

the spiral vessels of the stem are more elongated than in the root.

Examination of the wood of stems of various trees shows that spiral

vessels similar to those usually found in roots are characteristic of stems

which have terminal but. not intercalary growth. A similar condition

is seen in the structure of the hypocotyl. In Fisum sativum, where

the hypocotyl does not increase in length, the spiral vessels are pooTly

developed. In Fhaseolus multiflorus, where there is slight increase in

length, the spiral vessels are better developed ; while in Phaseolus

vulgaris and Lupinus albus, where there is considerable elongation of

the hypocotyl, the spiral vessels are well developed. It would thus

appear that the histology of the vessels is connected not with the anatomy

but with the mode of growth.

Structure of Tuberous Melastomaceae.t—H. J. de Cordemoy con-

tributes a note upon two new species of Melastomace^e found in the east

of Madagascar, viz. Medinilla tuberosa and M, ruhrinervis. Both

species bear a strong morphological and anatomical resemblance, but

differ in the nature and distribution of the reserve-materials, e.g. cellu-

lose, amidon, tannin, etc., stored in the stem or tubers. Such reserves

are exceptional in this family, and are doubtless the result of adaptation

to an epiphytic life. The tuberized roots must be regarded as organs

adapted for the storage of water.

Mechanical Tissues of the Umbel liferse.^—G. Funk has studied

the leaves and stems of a large number of species belonging to the

Umbellifer^e, and finds that the mechanical tissues are at first composed

of collenchyma, and that they retain this character as long as there is

any growth. In Silans and Heradeum the main axis does not exhibit

the typical structure of its peripheral mechanical system until just

before the opening of the flowers of the terminal umbel ; the collen-

chyma-cells of the lower internodes then begin to lignify. In (Enanthe

Hgnification is not complete until the fruit is half ripe. In order to

fully understand the stem structure of the Umbelliferae, it is therefore

necessary to study the stems of mature plants, and the author believes

that the numerous divergences in current descriptions are due to the

use of immature specimens.

It appears that there are two distinct classes of lignified tissues ;
in

* Rev. g6n. de Bot., xxiv. (1912) pp. 385-91.

t Comptes Rendus, cliv. (1912) pp. 1523-5.

X Beih. Bot. Centralbl., xxix. (1912) pp. 219-97 (5 pis.).
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the one class the tissues are sclerenchvmatous until growth is complete,

and then lignification ensues ; in the other class collenchyma forms
the only means of mechanical support until the flowering of the

terminal umljel, when sclerotization and subsequently lignification

ensues. Exceptions to these two classes are found in CEnanthe pim^jinel-

loides, where the peripheral system undergoes early lignification, and in

some species of Heracleum and Daucus^ where the central cylinder like-

wise becomes lie-nified while still younsr.O t. o

Reproductive.

Embryology of the Angiosperms.*—0. Yermoessen has studied

the ovule, embryo-sac, and fertilization of Neottia ovata, Orchis Jatifolia,

0. maculata, Epijmctis 'pahisfris, and E. Jatifolia. The author finds that

all parts of the ovule, including the funicle, are derived from a single

subepidermal cell and are potential sporogenous tissue, but that by a

special process of sterilization, only a few special cells fulfil their original

function. The primitive archesporial layers are situated at the level of

the suture of two carpellary leaves and a sporangium is formed along

the ventral edge of each such leaf, Imt the sporangia of two neighbour-

ing leaves fuse ; ultimately certain portions of the sporangia become
isolated and give rise to the ovuliferous protuberances, while the other

portions remain sterile. The embryo-sac mother-cell develops at the

expense of the terminal subepidermal cell of the ovuliferous filament
;

no cap-cells are formed, but after two mitoses an incomplete tetrad

appears ; the internal cell develops into the embryo-sac, and the

remaining cells, which are speedily reabsorbed, are comparable to the

polar globules of animal-cells and. may be termed polar cells or polo-

cytes. The subsequent embryology is quite normal and the author

believes that the supposed abnormalities in Gypripedium may prove to

be simply slight variations of the process of development as seen in the

present types. Fertilization is brought about in a normal manner.

CRYPTOGAMS.
Pteridophyta.

(By A. Gepp, M.A., F.L.S.)

Protocorm of Ophiog'lossoin.t—L. C. Petry gives an account of

the structure of a protocorm of Ophiof/Iossum vidgatum from Southern
Mexico, a brief notice of which was given by AV. J. G. Land in 1911.

1. The protocorm is round with an apical pit which extends down 4/5
of the diameter of the protocorm, and at its bottom contains the apical

cell. 2. The leaf-V)ases are attached to the sides of this pit, with the

oldest at the top. The functioning leaf is the seventh. 3. The vascular

cylinder is an everted ectophloic siphonostele with endarch xylem. The
leaf trace consists of two strands attached separately to the cylinder.

The roots are numerous and outside the cylinder. 4. The apical cell is

a triangular pyramid, with segments dividing twice longitudinally l^efore

* La CeUule, xxvii. 1 (1912) pp. 115-62 (2 pis.).

t Bot. Gaz., Iv. (1913) pp. 155-66 (figs.).
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a transverse division occurs. The segmeuts, enlarging more rapidly

below than al)ove, cause the eversion of the cylinder. 5. In the rhizome
the segments of the apical cell divide transversely first, and later irregu-

larly, and the upper and lower portions of a segment enlarge uniformly.

C. The vascular tissue of the rhizome is produced Ijy the apical cell

directly, and is not made up of leaf traces.

Morphology of Pteridophyta.*—L. K. Rosenvinge pubhshes a text-

book of cryptogamic botany, in which he includes a general account of

the morphology and reproduction of the Pteridophyta, with a systematic

survey of the orders and families. Fossil types are included, and a short

chapter is given to Cycadofilices. The text is in Danish, and is

illustrated with numerous figures. The volume is an offshoot of

E. TVarmiui^'s Systematiske Botanik.

Bryophyta.

(By A. Gepp.)

Morphology of Bryophytes.f—L. K. Rosenvinge publishes a text-

book of cryptogamic botany, in which he includes a general account of

the morphology and development of the Bryophyta, with a systematic
survey of the orders and families. The work is an offshoot of E.

Warming's Systematiske Botanik. The text is in Danish, and contains
an altundance of figures.

Discoloration of Cell-membrane in Polytrichum by Alkali.!—
K. von Schoenau publishes the first of a series of studies on Mosses,

in which he discusses the coloration of the Polytrichacea? in solu-

tions of alkaline reaction. His results are as follows : 1. Solutions

of alkaline reaction applied to Polytrichacese turn the leaves an intense

brown, owing to the discoloration of the tannin present in the cell-

membranes l)y oxidation. This phenomenon produces no harm to t'ne

cell, as is seen by its normal contents, the onset of plasmolysis, and
the power of the browned leaves to form adventive shoots. 2. The
Polytrichaceffi are in general very sensitive towards alkalis ; too strong

an alkaline reaction of the solution leads to the death of the plants.

3. Solutions with an acid reaction prove, as a rule, much less harmful :

as a result of acid treatment Polytricha fade to a pale yellow colour.

4. Polytricha, Hke Sphagna, show an acid reaction.

Culture of Mosses. §—P. Janzen describes his results in the growing
of mosses from the spore. Twenty difTerent species were sown, and of

these a sufficient number germinated and matured to add fresh facts

and to confirm previous beliefs. He describes methods of culture and
media. It is hoped that certain difficulties in the taxonomy of mosses

* Sporeplanterne (Kryptogamerne). Kjobenhavn: Gyldendalske Boghandel,
1913, pp. 310-75 (figs.).

+ Sporeplanterne (Kryptogamerne). Kjobenhavn: Gyldendalske Boghandel,
1913, pp. 268-310 (figs.).

; Flora, V. (1913) pp. 246-61 (1 pi.).

§ Ber. Westpreuss. Bot. Zool. Verein, xxxv. (1912) 62 pp. (21 figs.).
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may find their solution in this study of the genera from the spore

upwards, and that bryology will also gain in interest from points of

view other than systematic.

Annulus of Tortella cgespitosa.*—E. J. Hill gives a resume of

the statements made in the best books on European and North American
mosses as to the presence or absence of an annulus around the peristome
of Tortella csespitosa. And his observations show that it was the

fugitive nature of the annulus which led to its escaping the notice of

such keen observers as Schimper, Sullivant, etc.

Mite's Eg-gs in Moss-capsule.f—F. J. Keeley describes and figures

the occurrence of the eggs of a mite in old capsules of Orthotrkhum
pusilium. The eggs were oval and transparent, and the moss-spores
adhered to their glutinous surface. And the capsules had the appear-

ance of containing gigantic oval spores likely to deceive the unwary.

Moss Washer. I—H. S. Jewett describes and figures a simple sieve

for washing from mosses the earth and grit, which otherwise is not
easily removed without injury to the specimens. It consists of a

bevelled wood frame, to which is attached a square of copper gauze,

with fourteen meshes to the inch. For the most minute mosses a much
finer screen is desirable. He also describes a suitable nozzle for spraying
the water upon the plants.

Calymperopsis,§—M. Fleischer publishes detailed descriptions and
coloured figures of some rare and new mosses from the Malay Archi-
pelago, namely : Fissidens (3 species), Schistomitrium (1), Syrrhopodon

(1), Calym2Jeropsis g. n. (1), Gahjmyeres (1), Leptodontium{l). Calym-
peropsis was originally a section of Syrrhopodon proposed by C. Miiller,

and is now raised to generic rank by Fleischer. By leaf-structure,

calyptra and peristome, it is distinct from Syrrhopodon, and it takes

8 species from the latter genus.

Husnotiella.||—R. S. Williams discusses Cardot's Pottiaceous genus
Husnotiella, founded upon Mexican plants collected by Pringle and
others. Two species, H. revoluta and H. Palmeri were set up by Cardot
in 1909-10. These Williams thinks to be conspecific : and the genus
he is strongly of opinion should be merged in Didymodon. So he
proposes the new combination D. revolutus to embrace the genus with
its two former species.

Critical Forms of Riccia.lf—V. Schiffner has obtained new material

which enables him to clear up several errors in the identity of some
species of Riccia. A plant, which has been known in herbaria under
various names, from Lower Austria, is here described as a new variety,

* Bryologist, xvi. (1913) pp. 17-18.
t Bryologist, xvi. (1913) pp. 18-19 (1 pL).

X Bryologist, xvi. (1913) pp. 25-7.

§ Bibliotheca Botanica, Heft 80. Stuttgart : Schweizerbart (1913) 11 pp.
(3 col. and 4 uncol. pis.).

;| Bryologist, xvi. (1913) p. 25 \ Hedwigia, liii. (1912) pp. 36-40.
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var. Hegii (later alluded to as Heegii), of Rircia sorocarpa. It is easily

distinjjfuished from typical R. sorocarpa by the presence of very large

thill-walled papilh\3 on the apper surface of the frond.

The author then goes on to explain the mistake which caused E.

Levier to describe E. pseudopapillosa as monijucious, and he proves that

(1) R. pseudopapillosa is really a composite species, the description

having been partially compiled from specimens of R. sorocarpa var.

Beet/ii
; (2) R. pseudopapillosa is not mon(jecious, but probably difx'cious,

though the fructification is as yet unknown. The only known locality

for the species is now Rothenhof, near Stein. The author questions

whether R. pseudopapillosa can still retain its specific status, but for

lack of final proof he leaves the question open.

European Hepatics.*—K. Miiller publishes another instalment of

his monograph of European hepatics in Rabenhorst's Kryptogamen-flora,

bringing to an end his treatment of the difficult genus CephaJoziella,

which comprises 23 species grouped under 3 subgenera

—

Schizophyllum

(3 species), Eucephaloziella (18), Prionolohus (7). A detailed description

of the structural characteristics of each species is given, illustrated by
figures. Critical notes, keys, tables, and other aids to the discrimination

of the species are supplied.

Gymnocolea acutiloba in Britain.j — D. A. Jones describes the

characteristic structure of Gymnocolea acutiloba K. MiilL, a hepatic

recorded from Xorway, Tyrol, and Asia Minor, and now found to occur

near Harlech in North Wales. The specimens were submitted to

Kaalaas, author of the species, Schiffner, and other authorities. Some
critical remarks on allied species are added.

Mosses of South Italy. |—G. Zodda publishes a bryogeographic

study of the province of Basilicata in southern Italy, and a catalogue

of all the Bryophyta known to occur in the province. The principal

chapters treat of the geographic conditions ; excursions afield (with

notes on the local distribution of the species, on moss associations and
habitats, etc.) ; the species considered in relation to altitude and in

relation to their habitats ; and to the chemical nature of the soil.

North American Sphagnum. §—A. Le Roy Andrews publishes a

fourth note on Xorth American Sphagnum, and discusses the section

McUacosphagnum, with its two species

—

S. compactum and S. strictum.

He treats of the characteristic structure of the group and the differences

between the two species, adding critical notes on synonyms, published

specimens, distribution, etc.

Fontinalis in North America. ||— (I. E. Nichols, in publishing

notes on Connecticut mosses, treats of Sphagnum, Fontincdis, and a few

other genera. He calls attention to the polymorphic character of the

species of Fontinalis, and to the marked structural variations which

* Die Lebermoose. Leipzig : Kummer (1913) ii. Liet. 17, pp. 145-208 (figs.

41-60). t Journ. of Bot., li. (1913) pp. 125-7.

: Nuov. Giorn. Bot. Ital., xx. (1913) pp. 155-232.

§ Bryologist, xvi. (1913) pp. 20-24. H
Rhodora, xv. (1913) p. 3-13.
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they frequently exhibit as a result of differences in external conditions,

for example, in flowing; and still water, or at different seasons of the

year. Hence Cardot has found it convenient to arrange the genus in

six sections containing species of first, second, third, or fourth rauk.

Species of first rank show no transitions. Those of the lower ranks are

not always clearly delimited. The European F. antipyretica is paralleled

in North America by F. antipyretica Ym\ yigantea, F. neomexicana, etc.,

which are not present in Europe. Some new species and forms are

described, and a key to the Connecticut species is given.

Exotic Mosses.*—G. Koth pubhshes a supplement to the first

volume of his Aussereuropaischen Laubmoose, issued in 1910-11. He
gives descriptions and figures of recently created species of the

following genera :—Andresea (7 species), Neuroloma (1;, ArcMdium (1),

Brucliia (1, and emendations), Pleuridium (2), AscMsma (1), Trachy-
carpidiwn (1), Acaidon (1), Lorentziella (1), Ejjhemerum (1), Nano-
mitrium (1), Trematodon (8). They come from all parts of the world.

Thallophyta.

Algae.

(By Mes. E. S. Gepp.)

Morphology of AlgSB.t—L. K. Rosenvinge, in his text-book of

cryptogamic botany (an offshoot of Warming's Systematiske Botanik),
gives an unusually full account of the Alga^, dividing them into the
following classes :—Flagellata, Dinoflagellata, Diatomese, Chlorophycese,
Ph^ophycea3, Rhodophycese, and giving a general description of their

morphology and reproduction, illustrated by numerous figures. The
text is in Danish.

Flagellata and. Primitive Algae.|—F. Cavers is pubhshiug a series

of chapters on recent work on Flagellata and primitive Alga3.

1. Introduction. Klebs first treated the Flagellata from a botanical

point of view
; and his views, that this group, while giving off the

Protozoa, also yields several lines of descent leading to the lower Algas,

are in the main confirmed by recent authors. At the same time the
phylogenyof the Alga3 has become better known—especially. the Cldoro-
phyce^e. Any attempt to divide the Flagellata into an animal group
and a plant group is quite unnatural and is rendered impossible by
transitional forms. As to the phylogeny of the Alg^, the blue-green
group is probably related to the Bacteria somehow ; the green Alga? can
be traced to two distinct sources among the green Flagellata ; the
brown Alg» have been traced to Flagellata with brown chromatophores ;

the red Algse may have arisen from the brown. It is generally assumed
that the earliest organisms were autotrophic (photosyntbetic) ; but
A^iillemin has shown that photosyntbetic organisms may have been

* Hedwigia, liii. (1913) pp. 81-98 (2 pis. and fig.).

t Sporeplanteriie (Kryptogamerne). Kiobenhavn : Gyldendalske Boghandel,
1913, pp. 39-132 (figs.);

t New Phytologist, xii. (1913) pp. 28-36, 78-83 (3 figs.).
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preceded bv nitrogen-fixing Bacteria. Who can say ? Brnnnthaler

cleverly argues that the red Algti3 are the oldest, and the green the

youngest group ; and the Flagellata have developed independently.

2. General character?; of the Flagellata. Klebs distinguished the

group from the Chlamydonionads (motile unicellular green alga^) by a

number of characters, including amoeboid changes in the periplast

;

nutrition either holozoic, saprophytic, or holophytic : entire absence of

pyrenuids and of starch ; reproduction by simple longitudinal fission ;

absence of gamogenesis. Senn in 1900 grouped the Flagellata in seven

divisions—three containing colourless heterotrophic forms, and four

pigmented and mainly holophytic. Of the latter four the Chryso-

monadineee. with brown chromatophores and producing oil and leucosin,

point to the Diatoms and brown Algas ; the CryptomonadineEe, variously

coloured and producing starch, may have given rise to the Peridiniales

and green Algae : the Chloromonadineae and Eugleninese contain

numerous green chromatophores, contractile vacuoles, etc. Cavers

recognizes three main lines of descent leading (1) from the simpler

Chloromonads to the Heterokontse ; (2) from the Polyblepharids to the

.Chlamydomonads and on to the Isokonta^ and other green Alga? : (o)

from the Chrysomonads and Cryptomonads to the brown Algse, Peri-

diniales, etc.

3. Chloromonads and Heterokoutee (with two flagella of unequal

length). This is the yellow-green group, Confervales, producing oil

and not starch. Some recent papers are reviewed ; and a table of the

tribes, families, and genera is drawn up.

•4. Ptelation of green Algge to Chlamydomonads. Papers by Chodat,

Blackman, and others, are discussed ; and a diagrammatic phylogeny is

shown of the (1) Polyblepharid and Chlamydomonad ; (2) the Chloro-

monad ; and (3) the Chrysomonad and Cryptomonad lines, being an

indication of how the majority of the green Alga? may be derived from

Flagellate ancestors with two or more equal flagella.

5. A^olvocales. The Polyblepharid acese are discussed, and are shown

to contain a remarkable series of transitional forms leading from the

Flagellata up to the Chlamydomonads. The Carteriaceae and Sphge-

rellaceie are reviewed in a similar way, typical forms being figured.

Microflora.*—A. Pascher continues his contributions to the study of

our microflora. In his second paper he discusses the genus Tetraedron,

into which many organisms have been placed which are only stages in

the life-history of other known Algae. He then describes a new genus,

Pseudotetraedron, which is distinguished by the division of the mem-
brane into two parts, by the disk-shaped chromatophores, etc. The
author thinks his new genus may be identical with Bachmann's Foly-

edriinn, from the Red Sea. Pseudotetraedron belongs to the Heterokontae,

in the Chlorobotrydaceae. P. neglectinn was found in Bohemia.

The third contribution of this author deals with the systematic

division of the Heterokontae. After a short general discussion of the

class, he points out that the various stages of development of the

Heterokontae correspond with those of the Chlorophyce^, and draws up

* Hedwigia, liii. (1912) pp. 1-5, 6-22 (figs.).
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a parallel table of the two classes. The various groups are discussed

separately in detail. Botrydium is placed among the Heterokontse, as

representing the equivalent of the Siphonales in Chlorophyceae.

Tetradesmus wisconsinensis.*—G. M. Smith gives an account of

Tetradesmus, a new four-celled co3nobic alga, found in sluggish streams

and lakes in Wisconsin, and cultivated from a single cell which had been
isolated by special laboratory precautions. He describes the cultivation,

morphology, and reproduction ; and claims that this is a distinct genus,

and not a cultural form of Scenedesmus. He says that reproduction

takes place by the formation of non-motile spores by successive nuclear and
cell divisions. These spores then become arranged in the form of the

adult colony, while still inside the old cell wall. The young colonies are

liberated by the rupture of the mother-cell wall. The pyrenoids in the

daughter-cells arise de novo, and not by the division of a pre-existing

pyrenoid.

Microspores of Coscinodiscus.t—H. Selk records finding many
examples of a Diatom belonging to the Ooftcinodiscus hiconicus series

containing microspores. The Diatoms occurred in plankton from the

Elbe, opposite the month of the Nord-Osten-Kanal. He found also,

young unformed specimens, which he thinks may be in part the escaped

microspores.

Eunotia major. |—C. van Wisselingh describes the process of nuclear

division in Eunotia major Rab. He finds that it divides karyokinetically

or mitotically, like other Diatoms. In E. majar there appears the

central spindle which is characteristic of nuclear division in Diatoms.
Well-developed chromosomes do not occur. The nuclear structure forms
small short bodies of uncertain form, which draw together round the

central spindle, and form the ring-shaped nuclear plate ; this divides

into halves also ring-shaped, which separate along the central spindle

and develop into daughter-nuclei. As regards the chromosomes, the

author's results agree with those of Klebahn and Karsten, but not with
those of Lauterborn.

Algological Notes.§—N. Wille continues his series of notes.

XXII. Studies in Agardh's herbarium. The author here describes his

interesting and important examination of certain of Agardh's types,

which need greater definition in diagnosis. These are :—1. The genus
Gloiodictyon, which name he finds must fall, giving place to either

Falmodictyon or Trypothallus. 2. Haematococcus Noltii Ag. = Euglena
sanyuinea Ehrb. 3. Protococcus viridis Ag. is fully discussed, newly
diagnosed, and figured. 4. Protococcus monas is discussed at length,

and sho\\ n to be the young autospores of Clilorella elhpsoidea Gern. 5.

Protococcus glomeratus represents a number of roundish algal cells,

belonging to no one genus, and must therefore be wholly dropped. 6.

Protococcus Scdicis Ag. (as recognized by Agardh himself) consists of

* Bull. Torrey Eot. Club, il. (1913) pp. 75-87 (1 pL).

t Ber. Deutsch. Bot. Gesell., xxx. (1913) p. 669.

: Flora, V. (1913) pp. 265-74 (1 pL).

§ Nyt. Mag. Naturv., li. Heft 1 (1913) 26 pp. (1 pL).
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faded tihiments of Trentepoldia ii,mbrina Born. 7. The unpublished

species, Apiorystis Wilsoni J. Ag., is synonymous with Cleve's Istlimia

membranacea^ a fact which J. G. Agardli had noted though he had left

the genus standing. XXIII. Further observations are made on Ulnthrix

subflaccida Wille. XXIV. A new species, Lijngbya epiphyiica, is de-

scribed, growing on Rhizocloniam hieroylyphicum on the Norwegian
coast.

Ulothrix flaccida.*—N. Wille describes the development of riothrix

fiaccida Kiitz. which he has studied on the melting sea-ice at Christiania,

and on rocks irrigated by fresh water at Drobak. The marine plants

reproduced themselves by akinetes and gametes, the former growing
into new filaments direct. The gametes, formed singly or in pairs in

the mother-cell, are of two kinds, macro- and microgametes. They
have two cilia and a red stigma. The fresh- water plants have thicker

filaments and shorter cells, and form aplanospores and gametes. The
aplanospores, to be regarded as reduced zoospores, arise singly in a cell,

and after escape may at once germinate. They then either divide and
form a Palmella stage, or they go through a resting stage. The resting

aplanospores develop a short-bristled membrane, and show great simi-

larity to certain species of Troclmcia. The germination of the resting

spores was not observed. The gametes may be macro- or microgametes,

and sometimes copulate. The macrogametes can germinate partheno-

genetically. A. new variety of PJasmophagus CEdogomorum de Wild, is

described, growing endophytically in the marine plants, and is called

var. Ulotkricis.

Callose in Marine Siphonese.-f—R. Mirande has made a large series

of experiments on the thallus of Oaiderpa, with a view to determining

its chemical composition. He finds that cellulose, properly so-called,

is absent from the membrane, which is on the contrary composed of a

pectic substance and callose. He describes the methods by which he

reached these conclusions. The substance w^hich forms the sphero-

crystals is composed of callose. Callose is in fact the fundamental

constituent of the membrane of Gaulerpa. Hitherto callose has only

been recorded as associated with cellulose, and the author therefore

describes here a new type of chemical constitution among the vegetable

kingdom. He continued his researches by examining other Siphone^e,

and found that all the series of siphoneous Algae, with the exception of

Vaucheria, possess a celluloso-pectic membrane.

Chara from Montenegro.l—J. Vilhelm continues his studies on the

Charas of Bulgaria and Montenegro, and describes one new species,

C. Rolileiiw, and several new forms of existing species. The nearest

ally of C. Rohlense is G. gymnophylla.

Swedish Batrachosp6rmum.§—H. Kylin publishes his studies on the

Swedish species of Batrachospermum, and describes a new genus, Sirodotia.

* Svensk. Bot. Tidskrift, vi. (1912) pp. 447-58 (1 pL).

t Comptes Rendus, clvi. (1913) pp. 475-7.

X Hedwigia, liii. (1912) pp. 23 -35.

§ Nov. Act. E,. Soc. Sci. Upsala, ser. 4, iii. No. 4 (1913) 40 pp. (16 figs.).
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The paper begins with short accounts of the anatomical structure, the

reproductive organs, the systematic position, Chantransia stage, biological

conditions, and distribution. Then follow a key to the fifteen species

recorded for Sweden, and a detailed description of each species, illus-

trated by figures. Two new species of Bat7'achospermum are described.

Studies of Marine Algas.*—P. Kuckuck publishes four more con-

tributions on marine alg8S. 10. New investigation of Nemoderma
Schousboe. Having obtained fresh material from the original locality,

Agla, near Tangier, he is able to give a detailed account of the structure

of the thallus, of the asexual sporangia, antheridia, and oogonia, and also

of the biology of the alga. Its systematic position is difficult to fix
;

it seems best placed in the Myrioneme^e. 11. Reproduction of the

Ph^osporeas. This treats of the swarm-spores and conjugation in

Ectocarpus siiiculosus, Scytosiphon lomenfarius, Fhyllitis zosterifolia ;

also 01 the anatomy and sporangial formation of Lithoderma fatiscens ;

and gives short notes on the reproduction of sundry other Phasophyce^.

12. PJatoma ^'«/n/?"», originally found in Massachusetts, is recorded from

the east of England and from Heligoland. Kuckuck describes the

structure of this Floridean alga, its tetraspores, carpogonia, etc. The
plant has a basal thallus from which the filaments shoot up ; and this

crust-like thallus can bear tetrasporangia as also the upright filaments

do. There is no definite separation into crust-plants with tetraspores

and upright plants with sexual organs. 13. Investigations of Ghry-

symenia. Kuckuck obtained three species, C. microphysa^ C. uvaria^

and C. ventrkosa^ and gives a close account of their anatomy and
reproduction. The first of the three species was barely known hitherto.

Marine Algae of the Isle of Man Area.t—^R. J. Harvey-Gibson,

M. Knight, and H. Coburn publish a list of the marine alga3 of the

Isle of Man area, excluding Cyanophyceae and Diatomacege. The
district includes the Mersey and Dee estuaries, Hilbre Island, Anglesea

Island, Puffin Island, and the Isle of Man. Sixty- eight additions are

made to the alg^ of the Isle of Man. A note is given describing

gametangia for Isthmoplea spltserophora \ and another note criticizes the

conclusions of Yamanouchi as to the constant alternation of sexual and
asexual stages in Polysiphonia violacea.

Kelps of the United States and Alaska. |—AV. A. Setchell has written

Appendix K, on Kelps, in the Government Report on the Fertilizer

Resources of the United States. The Report discusses the phosphatic,

nitrogenous, and potash fertilizers, their sources, manufacture, control,

etc. The bulk of the report is occupied by appendices written by
experts. Setchell treats of the Kelps, their conditions of life from all

points of view, their special morphology, classification, economic aspect,

manufacture-products, etc. Not only the morphological section but the

* Wissensch. Meeresunt., v.Heft 3 (Kiel and Leipzig, 1912) pp. 117-228 (10 pis.

and figs.). See also Engler Bot. Jahrb., xlix. (1913) Literaturber, pp. 18-20.

t Trans. Liverpool Biol. Soc, xxvii. (1913) 20 pp. (1 pi.).

X Fertilizer Resources of the United States. Sixty-second Congress. Senate,

Document No. 190 (Washington, 1912) 290 pp. (19 pis., 19 maps, and figs.).
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wliole appendix with its plates and charts is of great importance to

students of Phfeophycea3, and might easily escape notice. The l)iblio-

graphies contain nearly 700 references to algological literature. Other
appendices treat of the ecological and economic aspect, the chemical

composition, the food value of algai, and the technology of the seaweed
industry. These' are by G. B. Rigg, F. M. McFarland, ^Y. C. Crandell,

and others.

Japanese Marine Algge.*—K. Okamura publishes three more parts

of his Icones of Japanese Algje, wherein is figured and described the

morphology and structure of some seventeen marine alga3, and among
them the following new species : Bamj^hiia Tagoi, Pterosiphonia Jihril-

losa, Chondrla intricafa, Acetahidaria minutissima ; also Ghsetomorpha
spiralis, the name of which had been published without a diagnosis.

Tlie descriptions are in both English and Japanese ; and the plates

contain numerous figures of details requisite for systematic purposes.

Pan X completes the second volume, and includes an index.

Fungi.

(By A. LoRRAiN Smith, F.L.S.).

Muratella elegans.f—G. Bainier and A. Sartory found a mould on
dead twigs, with capitate conidiophores, on which were borne spinous
conidia. Some way below the main head a verticil of secondary conidio-

spores were formed. The mycelium was non-septate and on that account
the authors have placed the fungus among the Mortierell^e. The affini-

ties and characteristics of the fungus are described, and an account is

given of culture experiments. Attempts to find a sporangiferous form
have failed.

Resting Spores of Piasmopara viticola.|—L. Ravaz and G. Verge
describe the germination of these oospores. In suitable conditions of

moisture the spore produces a short filament, at the tip of w^hich is

formed a conidium as large as the oospore. After all the protoplasm
of the oospore has passed into the conidium, a septum cuts it off from
the support, the contents become fragmented and a large number of

zoospores are formed which issue by an opening at the summit and
swim about in the drop of water. If the drop containing the zoospores
is applied to the under surface of the living leaf of Vitis vmifera, the
leaf becomes infested and conidiophores of the vine mildew are formed.

New Peronospora.§—The new fungus was observed in 1909 by
F. Vincens, in the botanical garden, Toulouse, on Cephalaria leucantha.

It forms a violet-grey felt on the under surface of the leaves w^hich are

rather deformed by the presence of the parasite. Oogonia were also

present in the tissues, but not very far down the stalk. Vincens con-

* Icones of Japanese Algse. Tokyo : (1912j ii. Nos. 8-10, pp. 127-91 (pis. 86-
100).

t BnU. Soc. Mycol. France, xxix. (1913) pp. 129-36 (8 pis.).

: Comptes Rendus, clvi. (1913) pp. 800-2.

§ Bull. Soc. Mycol. France, xxix. (1913) pp. 174-80 (1 pi.).
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eluded that the fungus could not penetrate the older parts of the plant.

He found on comparison with other species that this Feronospora was

closely aUied to P. Dipsaci.

Study of Rhytisma acerinum.*—Karl Miiller has made a culture

study uf this fungus whicli gives rise to the familiar black spots on the

leaves of the plane tree. He has established several biological races on

the different species of plane trees. Infection takes place generally by

the stomata on the under side of the leaves. Miiller gives many details

as to time of infection, the maturing of the sclerotia, and the form and

ejaculation of the spores. He does not consider that the trees are very

seriously injured.

Study of Gymnoascus.t—A. Sartory and G. Bainier followed the

development of Oymnoascus confluens sp. n. The filaments that form
the receptacle are extremely delicate, and the centre is occupied by a

mass of asci. In culture, the spores germinate quickly and form a thick

layer of colourless hyph^e. After a month or so, red or orange spots

appear on the mycelial mass, which consists of crowded asci. The first

stages of ascus formation w^ere also observed : certain mycelial filaments

produce laterally and fairly close together, short special branches, which

bend C)ver at the tops, then form a spiral of very few turns. The
filament forming the spiral becomes septate and each cell enlarges,

rounds off, and becomes an ascus. The small group of asci thus formed

may remain isolated, but more frequently a number of groups become
associated. They take various shades of orange or red as they mature.

Chlamydospores are also occasionally formed.

Life-history of Ascocliyta on some Leg-uminous Plants. J—R.

E. Stone has made a special study of some species of Ascochyta, that

grow on leguminous plants. He has summed up the results of previous

writers, and gives an account of his own discoveries. Ascochyta Pisi is

first described. It infects the seed and is thus carried over to new crops

of the host plant. On the stems and pods of the garden-pea, attacked by
the Ascochyta^ Stone collected in the autumn an ascigerous fungus Sphse-

reiki pinocles ; and concluded that the two fungi were members of the

life-cycles of the same species as they are very often found intimately

associated ; Ascospores germinated in nutrient media produced an Asco-

chyta, agreeing in all particulars with cultures derived from Ascochyta

Pisi ; Ascochyta developed from the ascospores of the Sphserella in pure

cultures, infects the pea and produces fungal spots from which the

Ascochyta can be re-isolated ; and lastly Sphserella ascospores directly

infect the pea plant, reproducing Ascochyta.

Another species taken from Vicia villosa was experimented with and,

from a series of observations and from cultures, was found to be asso-

ciated similarly with Sphserella Vicise. He found further that the two
forms were identical with the Ascochyta and Sphserella on the pea. that

is, with S. pinodes. Stone places the fungus in the genus Mycosphserella.

* Centralbl. Bakt., xxxvi. (1912) pp. 67-98 (4 pis. and figs.),

t C.R. Soc. Biol. Paris, Ixxiv. (1913) pp. 498-9.

X Ann. MycoL, x. (1912) pp. 5G4-92 (2 pis.).
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reverts to the early form, and the change could be considered as due to

hindrances in development. Similar changes can be brought about

artificially by various unfavourable conditions. Figures are given of the

different spore-germinations and of the differences in the leaves.

Uredineae.—0. Treboux * has continued his infection experiments

with various Uredineae, details of which are given. In connexion with

his experiments on Puccinia Polygoni-amphihii, he obtained aecidia on
Geranium coJumbinum and G. rotimdifoUum, in addition to others pre-

viously noted. Puccinia permixta Syd., which grows on Di])lac]me

serotina, formed secidia on Allium globosum, A. porrum, Siud A. sativum.

Other additional results were obtained with Puccinia stipina, a pleo-

phagous species : with the teleutospores of a Puccinia on Oarex steno-

phylla ; with Puccinia glumarum, in which he found there were no
biological species ; with P. agropyrina, which he proved to be the same
as P. dispersa. A number of experiments are also recorded on P.
coronata and P. coronifera, and results are given of infections with

Uromyces, of which the j^ciclium stages grow on species of Euphorhia.

A. de Jaczewski j describes an instance of a fruit being attacked by
a Uredine. It occurred on apples, on which the Roestelia, or jEcidium

stage of Gymnosporangium tremelloides, formed a large blotch. The
author gives a general account of Gymtiosporangium.

G-. G. Hedgecock J records field observations on some Uredineae.

He found in Colorado that a number of trees of Pinus ponderosa were

attacked by Peridermium Jilamentosum, the alternate stage of which,

Crornartium filamentosum, is parasitic on Castilleja plants. He further

remarks that where cattle or sheep graze in the forest these plants are

eaten down, and there is little chance of the fungus spreading.

Hymenomycetes of Varena.§—C. Massalougo noticed the great

abundance of large fungi in the pine woods round Yarena after a very

wet summer. Massalongo describes the type of vegetation in the woods,

not only the different pine trees but the underbrush of Gcdluna,

Vaccinium, etc., with mosses, hepatics, and ferns. He gives a long list

of the fungi obtained.

Studies on Pleurotus ostreatus and Pleurotus ulmarius.||—
CD. Learn selected these two gilled species of fungi to examine their

action on the woody tissues on which they are parasitic. He describes

the methods of germinating the spores, sterilizing the specimens of

wood used in the cultures, etc. Diseased wood was also prepared and
examined microscopically. In wood of Acer saccharimi which had been
rotted by Pleurotus ostreatus, it was found that the hyphae appeared to

traverse the vessels, or to follow the course of the vessel some time before

diverging ; they may also branch off profusely and enter the medullary

rays. The hyphae pass through the pits in the wall of the vessels, and

* Ann. Mycol., x. (1912) pp. 557-63.

t BuU. Soc. Mycol. France, xxix. (1913) pp. 165-9 [(1 fig,).

X Phytopath., iii. (1913) pp.'15-17.

§ Bull. Soc. Bot. Ital., 1912, pp. 227-31.

11
Ann. Mycol., x. (1912) pp. 542-56 (3 pis.).
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it was noted that these pits often enlarged and formed an irregular

hole ; two such holes might coalesce and nearly sever the fibre. In

badly decayed wood, the mycelium itself seems to disintegrate, and the

wood cells appear to be filled with a Ijrown substance, probably some
decomposition product of the fungus. Tlie chemical changes in the

wood were also studied. Similar experiments were made on P. uhnarins.

Rotting of Potato Tubers.*—(I . Pethybridge describes a pink rot

of potatoes caused by a fungus Fhytophtlwra erythroseptica sp. n. The
rot is a rapid one, and an account is given of the development of the

fungus, the method of development of the sexual organs being peculiar

and novel. " The oogonial incept enters the antheridium at or near

its base, grows up through it and out at the top, expanding there to

form the oogonium proper in which the oospore develops. It is not

certain whether fertilization occurs, but if so it would appear to take

place before the formation of the oosphere."

These observations were made on the fungus in artificial cultures
;

the production of oospores and conidia has not been seen on the potato

tuljer. Pethybridge contrasts the method of spore-formation in the

different species of Phytophthora, and suggests that species similar to

P. infestans and to the new fungus should be retained in Phytoplithora,

while other species differing in development should be placed in -a new
genus Nozemia.

New Treatment for Silver Leaf Disease in Fruit Trees.f

—

Sarah M. Baker has applied the theory of enzyme action to the treat-

ment of silver leaf. She used a water extract from the deliquescing

fruit bodies of Goprinus^ which contain an enzyme powerful enough to

destroy their own mycelium. As a result of injecting this enzyme into

an attacked branch the silvering of the leaves stopped, and fruit was
produced after three years' sterility. Another method of treatment

was an external application of the same extract after the manner of a
" poultice," at the points of the diseased stem or branch where the

SUreum purpureum^ the cause of the disease, makes its appearance. In
the latter case the fungal body became greyish in colour and peeled off

by degrees. More experiments are being undertaken.

Protoplasmic Streaming in Mucor.J—The phenomenon of stream-

ing has been studied by F. M. Andrews in two species, Mucor stolonifer

and M. miicedo. He gathered from his observations that the nutritive

medium was of very great importance to the growth of the fungi ; that

streaming of the protoplasm is intimately connected with transpiration

and is frequently occasioned by osmosis, by the employment of sugar

solutions, the rapidity of the streaming corresponding with the concen-

tration of the sugar solution. During osmosis there is no peripheral

streaming, nor any movement in an opposite direction. Injury to the

filament seems to have no influence in starting or in hindering the

* Sci. Proc. Roy. Dublin Soc, xiii. (1913) pp. 529-65 (3 pis.).

+ Ann. Bot., xxvii. (1913) p. 172.

i Bull. Torrey Bot. Club, xxxix. (1912) pp. 445-99 (9 figs.). See also Ann.
Mycol., X. (1912) p. 604.

Y 2
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movement ; if a hvpha is cut in two the protoplasm streams out, but

the hypha is not killed ; the wound heals and the streaming recommences.

Light and darkness have considerable influence, and a sudden change

of temperature sets the protoplasm in motion. Finally he states that

streaming may take place in unbranched as well as in branched hypha?.

Cultivation of a Fungus on Paraffin.*—G. Gola has followed

the development of an undetermined fungus on pure paraffin, vaseline,

etc. The brown hyph^e form a stroma on the surface, and from it

there arise conidiophores bearing rather large dark coloured muriform
conidia. Gola devoted his attention to proving that the fungus obtained

its nourishment from the paraffin. For this purpose he purified it and
sterilized it with boiling water. The developm^ent was very slow, but

conidia were finally produced and a stroma formed.

General Study of Plant Pathology.!—H. Klebahn has pubhshed
a treatise dealing with the various aspects of plant pathology. He cites,

as causes of disease, adverse chemical, physical, and climatic conditions
;

wounds and parasitic attacks due to either plants or animals. There
are also obscure disturbances in the metabolism of the plants, and
abnormalities, deformations, and variations that arise without any
apparent reason. The book discusses these different subjects.

Diseases of Plants.—An account is given by A. Fiori J of two
parasitic fungi that attack the needles of larch, causing them to wither

and fall. The young trees are especially liable to be infected, and the

lower parts before the upper. Both fungi are Hyphomycetes ; the first

described, Merla Larkis^ has somewhat dumb-bell shaped simple conidia,

the other, Cladosporium Laricis, has two-celled conidia. The effects pro-

duced are very similar in both cases. The part of the needle entered

by the fungus becomes reddish brown, and it falls off when the

mycelium reaches the base. Great injury is thus done to young trees.

A description of clover sickness § is published by the Board of Agri-

culture. It is caused by a fungus, Sclerotinia trifoUorum, which attacks

the stalks of the clover and forms on them little black sclerotia. The
fungus causes the rotting of the clover and the sclerotia fall to the

ground. Later they produce stalked ascus fruits. Change of crop is

recommended as a cure. The fungus only attacks leguminous plants,

and will die off in time, if the host plant is not present.

A. Fiori
||
gives a discription of serious damage found at the roots

of Acer pseudoplatanus when it was cut down. The fungus was deter-

mined as RoseUinia necatrix, and the results are published of his examin-

ation of the diseased tissues. Li a section through the part affected by

the fungus, he found close to the healthy wood, a first zone of reddish-

coloured cells caused by the near presence of the fungus, probably by
enzymes formed. In the areas occupied by the mycelium, fibres and

* Bull. Soc. Bot. Ital., 1912, pp. 224-7.

t Grundziige der Allgemeinen Phytopathologie. Berlin : Gebriider Born-
traeger (1912) 147 pp. (74 figs.).

: Bull. Soc. Bot. Ital., 1912, pp. 307-12 (figs.).

§ Journ. Board Agric, xix. (1913) pp. 928-30 (1 pi.).

II
Nuov. Giorn. Bot. Ital., xx. (1913) pp. 40-4 (1 pi.).
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tracheids were corroded. He also describes the carbonaceous structures,

like internal rliizoiuorplis, and compares them with external sclerotioid

bodies.

A disease of cucumbers was observed by J. Hanzawa * in a green-

house in Japan. The seed had been imported from France in 1909,
and the seed produced had been used and had resulted in the diseased

plants. They grew normally at first until they were about a metre in

height and the fruits had formed. Then the leaves became discoloured

and dropped off, the stalks were next attacked and the plant died.

Several fungi—mostly saprophytic—were determined on the decaying
part of the plant, but the real cause of the trouble was diagnosed as

NectrieUa Cucumeris sp. n. It grew on the roots and on the stems that

had been partially covered with soil.

H. T. Giissow f has determined the presence in Canada of powdery
scab of potatoes {Spongospera subterranea). It is easily distinguished

from other forms of scab by the appearance of the spores, which form
hollow spore balls. Dissemination of the fungus is probably effected by
diseased seed-potatoes.

C. T. Gregory % lias described a rot of grapes caused by a pycnidial

fungus Cryptosporella viticola. It makes its appearance on the berries

as a dark bluish-purple spot, chajiging later to brown. Finally

pycnidia are formed, and the berries gradually shrivel. The fungus has

been identified with one that attacks grape shoots.

A large number of fungous diseases, especially rotting diseases, are

caused by Fusarium^ and there is much confusion and uncertainty

as to the identification of species, etc. H. W. AVollenweber § has made
a comparative study of many of the forms. He finds that the species

can be grouped in sections according to characters that are both physio-

logical and morphological ; thus in one section are included the species

that cause wilt diseases ; in others are found the fruit and tuljer rots,

etc. Incidentally he mentions that the potato is the host of thirty

different forms.

E. Melhus
ll
found that certain cases of pea blight were due to the

fungus Septoria Fisi, so he instituted a number of infection experiments

to determine the extent of the attack. After the infection the fungus

spreads outwards till the whole leaflet is destroyed ; it then enters the

petiole and travels into the stem, and if the infection is sufiiciently

vigorous, the host-plant is soon killed. The winter or perfect fruiting

form was not found, though the author is sure that there must be one,

seeing that the Septoria spores gradually lose their vitality as the season

advances.

A disease of wheat IF known as " White-heads " or " Take-all " has

been found to be caused by the attack of a fungus Ophioholus graminis.

The fungus matures on the stubble and only mycelium is present in the

growing and seeding plants. The plants are attacked at an early stage ;

* Zeitschr. Pflanzenk., xxiii. (1913) pp. 65-72 (2 pis. and 3 figs.),

t Phytopath., iii. (1913) pp. 18-19 (1 pi. and 1 fig.).

i Phytopath , iii. (1913) pp. 20-3 (2 figs.).

§ Phytopath., iii. (1913) pp. 24-50 (1 pi. and 1 fig.).

:| Phytopath., iii. (1913) pp. 51-8 (1 pi.).

t Journ. Board Agric, xix. (1913) pp. 1020-5 (1 pi.).
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and though they may attain their full growth, the grain is either unde-

veloped or very much shrivelled. In other cases the ears are never

formed. The base of the plant is generally much blackened and the

roots have a woolly appearance. The disease is not uncommon, and may
do great damage.

F. W. Neger * describes a species of GnomonieJla that was parasitic

on the leaves of the alder, giving them a white appearance that sugges-

ted mildew. The mycelium was found in the mesophyll and the epi-

dermis of the leaf ; there was no conidial stage. The perithecia of the

fungus developed after a time on the under surface of the leaves ; it

was diagnosed as a new species, G. albo-maculans.

Lichens.

(By A. LoREAiN Smith, F.L.S.)

Lichens of North-west Germany, and of the German Islands.

f

H. Standstede has given new and minute descriptions of the species

collected, with particular attention to pycnidia and other details ; thus

an important contribution to lichenology is provided. Several new
species and forms are described.

Lichens from Montevideo.}:—G. Lindau has determined a small

collection of lichens from the Andes ; among them is a new and interest-

ing Parmelia. The narrow lobes grow under and over each other, form-

ing a matted structure. The under surface is very dark and produces

numerous rhizoids with tufted ends. The anatomy of the thallus is

minutely described. Pycnidia were present but were not sporiferous
;

there were no apothecia.

Schizophyta.

Schizomycetes.

Bacillus Casei filans.§—C. Gorini lays stress on the point that in

a study of the lactic acid Ijacilli, the nature of the physiological charac-

ters of the organisms concerned should be considered to be no less

important than the morphological differences from the point of view of

classification. The organism descriljed in the present paper has the

property of producing a condition of stringiness in milk. This condition

is transient, occurring at the time when clotting is just commencing.
The bacillus varies in length usually from 7-9 /x, but long filamentous

forms may occur. It is Gram-positive and shows granules. It is non-

sporing, non-motile, and a facultative anaerobe. It grows best in milk

at a temperature of 42-45° C. ; under these circumstances fine threads

appear in the fluid in 6-7 hours, and a clot is formed after 10 hours.

The organism is a very powerful lactic acid fermenter.

* Naturw. Zeitschr. Forst.-Landw., x. (1912) pp. 345-50. See also Ann. Mvcol.,

X. (1912) p. 602.

t Abhandl. Natur. Ver. Bremen, xxi. (1912) pp. 9-243.

X Hedwigia, liii. (1912) pp. 41-5 (2 ligs.).

§ Centralbl. Bakt., 2te Abt. Orig., xxxviii. (1913) pp. 1-3.
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Corynebacterium granulomatis mali^ni.*—With the reservation

that, in the present incomplete state of the evidence aVaihible, they are

not prepared to ap])ly the above name to the organism isolated, E. de

Negri and C. ^Y. G. Nieremet describe their bacteriological investiga-

tions upon material obtained from two cases of Hodgkin's disease. In

smear preparations from the spleen they found granular bacilli similar

to those described by Fraenkel and Much. On Bordet's glycerin-potato-

extract-agar they obtained a pigmented growth. Microscopic examina-

tion of films from this culture showed bacilli of varying forms ; the

short type was a short stout bacillus, showing at times well marked
polar staining or evenly distributed granules ; the long type was marked
with irregularly placed granules. Comma forms and giants and occa-

sionally branching were also observed. The organism appeared to be

non-motile. It stained well with ordinary dyes, behaved in variable

manner when treated by Gram's method, and was not acid-fast. On
the ground of its morphological character and staining reactions, it was

assigned to the genus Gorynehacterium. The authors consider that it

is identical with the organisms observed by Fraenkel and Much, but

find that it has only a limited degree of resistance to antiformin.

Serological investigations with patients' sera have not yielded any

positive results. Animal experiments are in progress. Until these are

completed, it cannot be claimed that the case for or against this organism

as the causal agent in Hodgkin's disease is complete.

Susceptibility of Hibernating Animals.f—E. Bertarelli has in-

vestigated the nature of the intestinal flora and the degree of resistance

to bacterial infections shown by various animals during their winter

sleep. The results obtained are in disagreement with the findings of

Blanchard, who found that hibernating marmots have an increased

resistance to cobra venom, diphtheria and tetanus toxins, trypanosome

infections, and trichinosis. Bertarelli has found that the resistance of.

the marmot to rabies, anthrax, tetanus, and diphtheria is not increased

during the hibernating period.

Denitrobacterium thermophilum sp. n.%—This organism was dis-

covered accidentally by A. Ambroz in the course of some experiments

on Azotohacter and allied bacteria. In one flask of potassium nitrate

broth, incubated at 65-70°, there appeared as a casual contamination a

sporing bacillus, which possessed at that temperature the power of

reducing nitrates. An investigation into the source of the contamina-

tion showed that the organism was present in the dust of the laboratory

and in the bottle containing solid potassium nitrate. The appearances

shown on various culture media are described. On agar plates, the

colonies assume strange and beautiful forms, which are compared to

frost figures, fern fronds, edelweiss, and so on. The organism is a

facultative anaerobe and strictly thermophilic. No growth takes place

at 37° C.

* Centralbl. Bakt., Ite Abt. Orig., Ixviii. (1913) pp. 292-309.

t Centralbl. Bakt., Ite Abt. Orig., Ixviii. (1913) pp. 566-74.

X Centralbl. Bakt., 2te Abt., xxxvii. (1913) pp. 3-16.
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Intestinal Flora of Sheep and Bovines.*—T. Choukevitch has

made an extensive study of the various bacterial types encountered in

the large intestines of these animals. He finds that the three dominant
types are coliform bacilli, enterococci, and streptococci. The latter

predominate in the caecum and upper part of the colon, but diminish

gradually in the succeeding portions of the intestine, until in the lower

part of the rectum they Ijecome extremely rare. Of other bacterial

types, classed as putrefactive, proteolytic, and acidophile organisms and
fermenters of cellulose, the author gives detailed descriptions. In
summing up the results of his findings, he states that on the whole the

nature of the bacterial flora in the horse and in the animals here con-

sidered is essentially similar. There are the same three dominant types,

and the same organisms capable of causing injury to the host should

they become predominant. Bacteria which are capable of fermenting
cellulose, hemicellulose, and starch, occur in the large intestines of aU
these animals, and their presence may indicate a relation between the

nature of the food and the characters of the flora.

Bacterial Mutation. f— Reiner Miiller discusses the variations accom-
panying the artificial culture of various bacteria. In the case of

Bacterium coli mutabiJe, the growth upon litmus lactose-agar shows
papillae, daughter-colonies, composed of organisms incapable of fer-

menting lactose. Plate cultures of Bacillus paratyphosus B may show
two types of colony but no true papillae. The variation of different

bacilli under appropriate conditions may involve various physiological

and vegetative properties ; there may be alteration of the fermentative

powers, of the type of colony, of resistance to poisonous substances, of

pigment formation, of the morphological characters of the organism, of

its capacity to form spores, of agglutinability. A single type of organism
may show mutations in various directions. The power to vary may
disappear under certain conditions ; for example, B. coli miifabile, after

•prolonged culture upon gelatin, lost the power of forming papillae. The
causes of the variations are not understood, but it appears that the

newly acquired characters are stable, and capable of transmission to new
generations. The appearance of new ctiaracters, under certain condi-

tions, may afford a valuable means of diagnosis in the case of certain

organisms.

Bacillary Septicaemia of the Caterpillars of Arctia caja L.J
r. Picard and (1. R. Blanc have found that this caterpillar when in-

fected becomes flabby and exhales a disagreeable odour. From the

blood they isolated a coccobaccillus in pure culture. This organism is

named Coccohacillus cajse : it is about 1 * 5 yu, long, motile, oval, stains well,

but not by Gram's method : the staining is polar with central clear space.

In bouillon it grows well at from 15-o5' ; the medium exhales the

odour of rotten eggs and acquires a greenish fluorescence. Gelatin is

rapidly liquefied.

Pure cultures inoculated on healthy caterpillars killed in three days.

* Ann. Inst. Pasteur, xxvii. (1913) pp. 246-63.
+ Zeitschr. f. indukt. Abstamm. u. Veverbungs., viii. (1912) pp. 305-24.

X Comptes Rendus, clvi. (1913) pp. 1334-6.
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Bacterium pseudopestis murium.*—B. (itilli-Yalerio isolated an or-

ganism from the ganglia, thyroid, testicles, and spleen of Mus rattus.

The infection source is ascribed to a water from the Jura, and the fre-

quent presence of the bacterium in the thyroid is interesting.

B. pseudopestis murium is a short stumpy rodlet with marked polar

staining. It is decolorized by Gram's method. It grows best at

3G-37° C, the colonies being small and whitish. It does not liquefy

gelatin, coagulate milk, ferment glucose, or form indol. The bacteria

from cultures present appearances similar to the fresh material, but in

addition elongated bacteria and filaments are present. This microbe
was found to be pathogenic not only to the rat but also to mice and
rabbits.

Experiments made by means of Lausanne water were negative, but
water from the Jura killed the animals in three weeks.

Bacterial Disease of Pisum sativum.

f

—Dorothy M. Cayley has
proved that a disease of culinary peas is caused by a large bacillus,

which is transmitted in the interior of the seeds of the plant. The life-

history is complicated by involution forms aud a zooglcea stage. The
bacillus is Gram-positive, non-acid-fast, very motile when young but
capsulated when at rest. The colonies are small and watery on the
surface of the medium, but those deeper are opaque. Under certain

conditions the colonies may have an orange tint.

* Centralbl. Bakt., Ite Abt. Orig., Ixviii. (1913) pp. 188-94 (5 figs.),

t Proc.Roy. Soc, Ser. B, Ixxxvi. (1913) pp. 171-3.

» I '^̂ I »
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MICEOSCOPT.

A. Instruments. Accessories, etc.*

(1) Stands.

Watson's Philatelic Microscope.f—This Microscope (fig. 38) has

been specially designed by W. Harold S. Cheaviu, F.R.M.S., for the pur-

poses of investigations connected with postage stamps. The instrument

Fig- 38.—Philatelic Microscope mounted in socket on side of case.

was exhibited and a communication on its various uses, along with

results, was read before a meeting J of the Society on Nov. 20th, 1912.

Various reasons were put forward to show why the special design was

* This subdivision contains (1) Stands; (2) Eye-pieces and Objectives; (3)
Illuminating and other Apparatus

; (4) Photomicrography
; (5) Microscopical

Optics and Manipulation
; (6) Miscellaneous.

t Watson's Special Circular, 1912, 4 pp. (2 figs.).

X See this Journal, 1912, p. 671.
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necessary, and these were compared with the features of the more elal)orate

types of Microscopes. By simple photomicrography methods, the phil-

atelist can photograph any surface feature found in the various dies

used, and, of more importance still, can produce photomicrographs of

watermarks in postage-stamps. For the investigations of papers used for

making postage-stamps and in numerous other ways, the instrument will

be found useful. The Philatelic Microscope will be found to give a

range of 7 to 150 diameters for both visual and photographic work.
Primarily the Philatelic Microscope has been produced specially for

Philatelic work, but it can be used in many other branches of micro-
scopy with great success, especially in the examination of large sec-

FiG. 39.—Philatelic Microscope, with ^Mirror removed, in position
for examination of water-marks or for photographic purpose?.

tions and specimens. The height, when the body tube is racked down
to its lowest point, measures 9 in., and when fully extended measures

l'2h in. from the base of the box. The containing case measures

lOf X 4^ X 3J in. internally, and 11 x 5i x 4|^ in. externally. The
body-tube measures 6 in. long and in diameter just over 2 in., a wide

body-tube being; more suitable for Philatelic work. The liml) or arm
has been made specially long to allow for a long rackwork extension

when low power objectives are used. The foot comprises a conical peg
which fits into a cone-shaped slot, fixed on the side of the box; the base

of the limb is inclinable, which allows the instrument to he used in

almost any position, especially when used for photomicrography. The
mirror is of double form and can be removed out of its socket. The
coarse-adjustment is controlled by two large milled-head screws as found
in ordinary instruments, along with diagonal rackwork and pinion.

The stage, of large size, 4 in. square and plain type, fits into the limb
of the Microscope, and is held in position by means of a large screw.
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The opening in the stage measures 2 in. square, to allow for the

examination of large specimens. Holes are provided to receive the peg
of the mirror when the latter is required for use in super-illumination.

A sliding bar fits at the top end of the containing case in a special

groove for the purpose, and can be removed when not required ; this

is a new feature, and is of great service when extremely low power
objectives are used in photomicrographical work, especially the 4-in.

The stage can be removed from the limb of the Microscope, and fitted

into this bar and screwed into position (fig. 39).

Methods of Worlring*—The postage stamps can be examined visually

by placing them on the ordinary 3x1 glass slips, and in photomicro-
graphy by using a very thin square cover-glass placed over the specimen
on the glass slip. For surface features reflected light is used, both for

visual and photographic purposes, but for watermarks transmitted light

is used, and the specimen is photographed with the gum side turned
towards the sensitive plate. An eyepiece x 5 is the one recommended
for this kind of work. Objectives of all kinds can be fitted to the

instrument, and for surface features the 2-in. and 3-in. parachromatic
form are recommended ; for watermarks, cancellations, overprints, the

4-in. parachromatic is used. The Philatelic Microscope has been fitted

with the standard threads of the R.M.S. gauge.

John Cuthbert's Reflecting Microscope : Correction.—The figures

illustrating this instrument are transposed. For fig. 5, p. 99, read fig. 6
;

and for fig. 6, p. 100, read fig. 5.

Old Microscope by Andrew Pritchard : Correction.—On p. 101,
line 1, for turret read Turrell.

(3) Illuminating: and other Apparatus.

Leitz' Aplanatic and Achromatic Condenser : also its use as

an Apertometer.f—C. Metz describes this auxiliary, which is intended

to be applicable either to bright-ground or dark-ground illumination.

As fig. 40 shows, the condenser consists of a pair of double lenses cemented
together and separated by a meniscus, with a hemisphere as a front lens.

In its construction it resembles an oil-immersion objective. It is, in

fact, an immersion system, but it can be used as a dry condenser, in

which case, however, the numerical aperture does not exceed 1 0, because

rays of higher aperture are totally reflected at the air-layer separating

condenser and object. In addition to possessing spherical and achro-

matic correction, the condenser also satisfies the sine condition. The
focal lengths of the two systems are respectively 14* 5 mm. and 9 * 6 mm.,
and the available lens aperture is 26 mm. The brightness is in no wise

inferior to that of a simple lens condenser of equal lens diameter. The
loss of light suffered by absorption at the six lenses is made good by
the intense concentration of the light-rays belonging to the various

zones. The image attained in the object-plane is sharp and colour-clean.

The manifold requirements which modern dark-ground illumination

* Watson's Catalogue, 1912-13, pp. 20-1.

t Zeitschr. wiss. Mikrosk., xxix. (1913) pp. 553-62 (7 figs.).
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imposes on condensers have been carefully borne in mind. Fig. 42
shows the path of the light-beams issuing from the condensers into a
fluorescent uranuim glass. The good spherical and chromatic correction

l.sxVk'JvV.W.'.'s'JS ' -.~^'- -sVkVs^'.tkvkvk'Wiy

Fig. 40, Fig. 41.

and the satisfaction of the sine-condition furnish such an illumination

of the object in the dark ground that the images appear undistorted,

Fig. 42.

colour-clean, and free from disturbing reflexions and refractions. The
dark ground is obtained by placing a central diaphragm in the usual
way on the carrier of the iris. Fig. 41 shows the ray-paths through the
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condenser and oil-immersion. It will be noticed that the first dia-

phragm in fig. 43 bears the figures * 85 and 1 • 33 on its central and
peripheral portions respectively. These figures denote the range of

apertures for which the condenser is serviceable. With this particular

diaphragm, therefore, an objective must be used whose aperture does
not exceed 0'85. With stronger objectives the central area of the
diaphragm must be enlarged, and this is done by superposing one of

the other three stops on the first one, the little hole in the disk fitting

on to the pin shown in the centre of the left-hand one. The figures

on each denote the aperture of the corresponding objective.

The best light source for dark ground illumination is a specially

constructed small arc-lamp, with carbons mutually perpendicular. It

requires a current strength of 4 amperes and can be obtained by plug-
contact from a domestic installation. The light from this lamp is

Fig. 43.

parallelized by a lens, and then directed on the plane mirror of the

Microscope (fig. 44). A hinge on the vertical lamp pillar makes it

possible to slope the lamp so that the Microscope mirror is completely

filled with light. In the use of dry systems a ground-glass disk should

be inserted between lamp and mirror. This has the effect of deepening

the contrast between dark ground and bright object. With weak ob-

jectives, i.e. up to about aperture 0*4, the condenser should be used

dry ; but with stronger objectives it should be used as an immersion

condenser, and water will usually be found to be a satisfactory medium.
In order to effect quickly a change from dark-ground to light-

ground illumination, or vice versa, a special central stop arrangement

can be inserted under the iris-carrier of the condenser, and can be quickly

slid into and out of action.

The above described condenser can also be used as an apertometer,

as will be understood from the following. The effect of the proximity

of the iris to the lower focal plane of the condenser is to throw back the

image of the iris projected by the condenser almost to infinity. Of this

image the objective projects an image close to its lower focal point ap-

proximately near to the extreme lens surface facing the ocular. The
rays of a beam entering the condenser parallel to the optic axis com-
bine at the front focal point of the condenser ; inasmuch as this point

practically coincides with the lower focus of the objective, the light-cone
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issuing from the objective-focus quits the rear focal plane as an almost

parallel beam. The basis of this light-cone appears on the rear objective-

plane as a bright circular spot ; thus the iris and the light-circle appear

in the same plane. The magnitude of the light-circle is dependent on

Fig. 44.

the aperture of the objective, and the aperture angle of the objective

corresponds to an equal aperture angle of the condenser ; but the

aperture angle of the condenser is, again, dependent on the opening of

the iris diaphragm. The corresponding aperture of the condenser is

Fig. 45.

calculated -according to the opening of the iris, and the aperture of the

objective is determined by this known magnitude. The property which
especially adapts the condenser as an apertometer is not only the cor-

rection of ^spherical and chromatic aberration, but the attainment of
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the sine condition, viz. /^/sin </> = a constant. With parallel light-

incidence this constant is the actual focal length of the condenser ; h is

the half-aperture of the iris and sin <j> is the aperture of the condenser
for dry systems, n sin <^ for immersion systems. The opening of the

condenser is, therefore, proportional to the numerical aperture of the

condenser and, therefore, also of the objective. On this proportionality

of the magnitudes depends the convenient arrangement that marks indi-

cating numerical apertures ;
• 1, • 2 up to 1 • 3 are engraved on the rim

of the iris at equal intervals (fig, 45). The calculation and attainment
of the said range of apertures is therefore, on account of this property,

very much facilitated. If a preparation is placed between the condenser
and the objective, the emergency angle (^ of the condenser still becomes
the incidence angle of the objective, because object-slide, cover-glass, and
intervening space being plane-parallel do not affect the angles, and their

materials are unimportant so long as the surrounding media (air, water,

oil) remain unchanged.
In determining the aperture the objective is first directed, in the

usual way, with plane mirror and diffused light, on to a preparation :

the ocular is then removed and the operator, looking directly down the

tube, observes the light circle in the rear plane of the objective and opens
the iris until the image of the iris-opening coincides with the light

circle. The values obtained by this method differ but very little from
those attainable by very precise apparatus. The convenience of always
having at hand a ready means of noting the conditions of aperture under
which a preparation yields its best results, needs no commendation.

Simple Screw-micrometer.*—C. Barus has designed a simple screw-

micrometer in which the lugs are made of indurated fibre instead of

metal. A mirror-attachment fastened to the end of the screw is an
important part of the construction. The author considers that there is

no doubt that a screw satisfying the requirements of the interferometer,

and trustworthy to about 0*0001 cm. and a length of even 1 ft. or more,
could be constructed by the above method. It is necessary to begin
with a straight rod for this purpose (or preferably with a tube) of a

larger diameter, say 1 or 2 cm. The adjustable mirror at the end should

be light. The adjustment screw with orthogonal axes must be of very

fine pitch, if the image is to be stationary. Such a screw of low pitch,

carefully cut in brass and running in sockets of indurated fibre, can be

made in almost any laboratory. The final advantage of this type of

micrometer is the fact that the normal of the mirror is necessarily a pro-

longation of the axis of the screw, and also coincides very nearly with

the incident and reflected ray. There are thus no unknown angles be-

tween screw-axis and mirror-normal, and exchange of screws is no longer

necessary. When a mere comparison of screws is in question, it is

sufficient to reduce the play of image in the telescope to a small circle,

and this may be done in a few minutes.

Auxiliary Apparatus for facilitating Adjustment of the Micro-
scope.

"f
— The purpose of this apparatus is to reduce the familiar

* Amer. Journ. Sci., xxxv. (1913) pp. 267-9 (2 figs.).

t Zeitschr. wiss. Mikrosk., xxix. (1912) pp. 193-4 (1 fig.).
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dirticulties experienced in focusing a hiu-li-power objective. A small

universally adjustable mirror in a circular frame is clamped on to the

object-strige, and so orientated that it reflects object and objective to

the eje in just such a manner as the eye would see them if it were
itself in the plane of the object-stage, and at a suitable distance. The
operator can therefore apply himself with confidence to the work of

focusing, with occasional glances at the mirror. The distance between
objective and object is made much more distinct if a slip of celluloid is

inserted behind the objective. The separating air-space then appears as

a fine white Une.

Dark-ground Illumination.*—" Queketter " states that an effec-

tive dark-ground illuminator may be made by placing between the

top and next lens of the Abbe illuminator, an opaque disk of such a

diameter as will cut off all the rays that directly enter the objective.

The simplest way is to take some tinfoil and make a disk within a frac-

tion of the diameter of the upper side of the second lens—that is, the

lens immediately behind the front lens—of the condenser. The disk is

then rested on the upper side of the second lens and made to stay in

position by means of a little immersion oil or similar material. The top

lens is then screwed on and placed in immersion contact with the under-

side of the slide. Xow if a ^ or ^ objective be used on the object

(which must be mounted in a medium other than air), it will soon be

seen whether the object or particles are lit up on a black background.
If no light passes, reduce the size of the tinfoil disk and repeat the

experiment until the desired effect is obtained. This device gives a

result equal to that obtainable with the expensive immersion dark-ground

illuminators.

(5) Microscopical Optics and Manipulation.

Application of Optical Methods to Technical Problems of Stress

Distribution.f— E. G. Coker describes the adv-mtages as regards

cheapness and transparency of nitro-cellulose compounds for the manu-
facture of models of machinery and mechanical structures. When
subjected to loads, strains are 'set up in the material which, under
crossed nicols, reveal themselves as colour fringes. Fig. 46 shows
such an example, the coloured parts appearing black in the photograph.

The difficulty and expense of procuring large-size nicols, has, however,

led to a method of obtaining polarized light on a large scale, and this is

applicable to the examination of models of objects such as girders, ships,

and bridge-structure. Fig. 47 shows an apparatus of this kind due to

Silvanus P. Thompson. Light from a bank of lamps A, is diffused by
tissue paper screens B, and afterwards reflected from a black glass plate

C set at the polarizing angle. Quarter-wave plates D and E are

arranged to produce a circularly polarized field in the object-space F,

and for demonstration purposes the analyser is constructed of thin glass

plates G, while a small nicol prism is used for quantitative work. This
apparatus is capable of affording a clear field of view through quarter-

* Knowledge, xxxvi. (1913) p. 148.

t Nature^ Ko. 2249 (Dec. 5, 1912, pp. 383-6 (6 figs.).

June IS, 1913 z
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wave plates of nearly a yard in leng-th and a foot in depth, but so far
no models of this size have been found necessary. The observations
lend themselves to quantitative measurement and graphic illustration,

and the lines of strain can be accurately plotted out.

Fig. 46.

Fig. 47.
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Joly's Method of Microscopic Measurement.*— J. Joly sag^rests

the following method of making microscojiic measurements by means
of the camera-lucida. Two line lines (fig. 48) are drawn with a

drawing-pen in indian ink on a piece of white paper. The camera-

lucida is placed in position, and the image of the object under the

Microscope referred in the usual manner to the sheet of white paper,

which is then shifted till the object appears to fit exactly between the

lines. While the object is still in view, a mark is made with a pencil

across the lines just where the object is referred. An engraved scale,

divided to 0"01 mm., is now substituted for the object, and a few, say y?,

of the subdivisions brought by the camera-lucida to fit, as before, be-

FiG. 48.

tween the lines. This point is also marked on the paper. The distances

d^ do of the two marks from the intersection point of the two lines are

then measured, and the diameter j' of the object is found from the pro-

portion X :n : : d^ : d.>.

{6) Miscellaneous.

Quekett Microscopical Club.—The 489th Ordinary Meetins: was
held on April 22. Mr. E. J. Spitta, F.R.A.S., T ice-President, in the
Chair.

Mr. C. D. Soar, F.R.M.S., described two new species of water-mites.

These were Arrhenurus scourfieldi sp. n., from Cornwall, and Acercus
longitarsus sp. n., from South Devon.

Mr. Ct. T. Harris, " The Collection and Preservation of the Hydroida."

B, Technique.

t

(1) Collecting- Objects, including- Culture Processes.

Direct Cultivation of Tubercle Bacilli.}: — K. K. Wedensky de-

scribes a method by which tubercle bacilli may be cultivated directly

from animal tissues. The apparatus required consists of a number of

Erlenmeyer flasks containing 5 p.c. glycerin-broth, short silk threads

fastened at one end to small clamps, and sterilized dissecting instruments.

The threads are placed in test-tubes and sterilized in dry air. The
tuberculous material is removed under the most rigid aseptic or anti-

septic conditions, fastened into a sterilized clamp, threaded as above, and
suspended in a glycerin-broth flask in such a way that about half the

tissue projects above the surface of the liquid. The pieces of tissue so

* Sci. Proc. Roy. Dublin Soc, xiii. (1913) pp. 441-2 (1 fig.).

+ This subdivision contains (1) Collecting Objects, including Culture Pro-
cesses

; (2) Preparing Objects
; (3) Cutting, including Embedding and Microtomes

;

(4) Staining and Injecting
; ,(5) Mounting, including slides, preservation fluids, etc.

;

(6) Miscellaneous.

; Centralbl. Bakt., Ite Abt. Orig., Ixviii. (1913) pp. 429-31.

Z 2
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treated should be about ' 5 to 1 c.cm. in size. If casual contamiuation
has crept in, the broth becomes turbid within three days. Visible growth
of tubercle bacilli usually starts after one or two weeks.

New Medium for Cultivating' the Tubercle Bacillus.*—G. Valletti

has devised the following medium on which he has obtained a growth
of tubercle bacilli in 24-0 6 hours. It is composed of ordinary agar
with bouillon and sodium chloride, but without glycerin. To this are

added 2 c.cm. of cow's milk serum, obtained by acidulating milk with

a few drops of acetic acid and then boiling it.

New Cultivation Medium.f—A. Rochaix reports most excellent

results from the use of the following medium. The juice of carrots

{Daucus carota) is obtained by pressure. To 800 c.cm. of the juice

200 c.cm. of water are added. To agar prepared in the usual way, the

juice is added in the proportion of 30-:^5 grm. to 1000 c.cm. of the

dihited juice. The mixture is heated in the autoclave at 115° for 20-25
minutes. Xext it is cleared with white of egg, alkalinized and filtered.

After distribution in tubes it is re-sterilized at 108-110°.

The author mentions a number of organisms cultivated in this

medium most successfully. It does not favour the growth of staphylo-

cocci, Loeffler's bacillus, and pneumococcus.
The addition of 10 p.c. neutral glycerin at 80° to the foregoing

medium favours the growth of fungi. The luxuriant growth of the

bacillus of tubercle on the glycerinated medium is noted. This medium
also serves to distinguish members of the coli-typhoid group and allied

bacteria. Thus the coli group forms gas while the typhoid does not.

The other non gas-forming bacteria are B. enteritidis and B. fsecahs

alkaligenes.

Deep Sea Bacteriological Water-bottle.
if
— I). J. Matthews describes

a water-bottle which has been used down to 800 fathoms with complete
success. For the details of construction and working, the original

should be consulted.

Tests for Human and Bovine Tubercle. §—J. Fraser remarks that

there are three tests which give trustworthy evidence of the type of

bacilli. 1. Theobald Smith's test. This is glycerin bouillon, to which
0*05 acid is added. In the case of the human bacillus, the degree of

acidity progressively increases, while the bovine bacillus diminishes the

acidity, and the medium may even become alkaline. 2. Gobbet's test.

In this 4 p.c. glycerin is added to Dorset's ^gg medium. On this the

l)Ovine bacillus grows scantily if at all, while the human bacillus spreads

rapidly and profusely. 3. The most reliable test is that termed the

animal test. It is found that the bovine bacillus is extremely virulent

for the rabl)it and the calf. If the animal be inoculated with the

human bacillus, the disease is limited to a few chronic lesions in the

internal organs. If inoculated witli bovine tubercle the animal rapidly

emaciates, and usually dies in six weeks from acute miliary tuberculosis.

» Centralbl. Bakt., Ite Abt. Orig., Ixviii. (1913) pp. 239-41.

t C.R. Soc. Biol. Paris, Ixxiv. (1913) pp. 604-7.

X Journ. Marine Biol. Assoc, ix. (1913) pp. 525-9 (4 figs.).

§ Brit. Med. Journ. (191-3) i. pp. 760-2.
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Differentiation of Streptococci.*—H. W. Crowe finds valiial)le

assistance in dilferentiaring certain streptococci by means of Dorset's

egg medium, to which nentral-red in the proportion of • 005 p.c. is

added as indicator. The chief points are the colour and shape of the
colony, and the effect (if any) on the surrounding medium.

(2) Preparing- Objects.

Demonstrating Presence of Protozoa in Soils. f—C. H. Martin
mixes a small quantity of the soil with an equal volume of picric acid.

The mixture is then placed in a wide dish, carefully stirred and allowed
to stand. This allows bacteria, diatoms, and protozoa to come to the

surface. Coverslips are then floated on the surface, and afterwards
placed in corrosive. The shps are then handled as ordinary smears,

and afterwards stained for some time with strong acid-hsemalum, fol-

lowed by eosin. Clean preparations, showing large numbers of amcebse
and flagellata, are obtained.

(3) Cutting-, including- Embedding- and Microtomes.

Berlin-blue Injection Mass.|—B. Mozejko finds that the presence

of sugar prevents clotting or precipitate in injection masses of Berlin-

blue gelatin. The author leaves 5 grm. gelatin in 20 grm. distilled

water to macerate, and afterwards dissolves it on a water-bath. Mean-
while 5 grm. of ordinary sugar are dissolved in 10 grm. of saturated

Berlin-blue solution. This is immediately added to the gelatin ; a per-

fectly homogeneous solution results. To this are added 100 grm. of

saturated Berlin-blue solution. The mass is then filtered.

The author then advises that in order to prevent the decolorization

of the pigment, the injected preparation should be fixed in the follow-

ing solution. Formalin (40 p.c.) 10, alcohol (70 p.c.) 90, nitric acid 5.

After fixation the preparations are to be removed to alcohol, which
should be twice changed.

Recent Histological Methods. §—S. v. Apathy gives an account of

the methods of embedding, section-cutting, and mounting employed in

his laboratory. The paper consists mainly of a recapitulation of

processes previously described, but contain much valuable information

upon a large number of minor points. In a short abstract it is only

possible to deal with one of the many aspects of the subjects discussed,

and possibly the most suitable for reference is the new oil-gelatin method
of embedding, by means of which undistorted preparations of inter-

cellular matrix may be obtained. The tissue is placed in glycerin-water

(1:1) and to this is added an equal volume of gelatin solution. This is

left for at least 24 hours in a thermostat at 40° to allow the gelatin to

permeate. The subsequent procedures consist of thickening of the

gelatin, passing through upgraded alcohols, drying over calcium chloride,

bardening in absolute alcohol, and replacing the alcohol by terpinol.

The gelatin block may then be treated as celloidin.

* Proc. Roy. Soc. Med. (Path. Sect.) vi. (1913) pp. 117-25 (1 col. pL).

t Nature, xci. (1913) pp. 111.

: Zeitschr. wiss. Mikrosk., xxix. (1913) pp. 516-22.

§ Zeitschr. wiss. Mikrosk., xxix. (1913) pp. 449-515.
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Simple Cooler for Use with the Microtome.*—C. Grave and
0. C. Glaser describe the above apparatus which they have found of

great service. It consists essentially of a hollow truncated pyramid,
open at both ends and suspended in an inverted position from a

standard, so adjusted that the lower end of the shoot is at a convenient
distance above the knife of the microtome. At the upper end of the

inverted pyramid, and surrounded by it, is a tray, whose dimensions are

less than those of the base of the shoot. This tray is filled with crushed
ice, and from one corner of it a drain leads the water to the escape from
the lower end of the air-channel. At that point a rubber tube connects

the pipe with a suitable receptacle. When the air of the room strikes

the melting ice in the tray it is chilled and immediately falls between
the tray and the walls of the pyramid. In this a constant stream of

coid air pours from the lower end of the shoot, and as this may be placed

directly above the paraffin-block and knife-edge, both of these latter are

cooled, and so make it possible to cut sections very much thinner than
the unmodified temperature of the room would allow. The extent to

which it is desirable to cool the paraffin and knife varies with each specific

case, but the cooler is adjustable in at least two ways. In the first place,

the distance of the block from the end of the shoot can be changed
within comparatively wide limits ; in the second place, the temperature
of the air delivered may be further lowered by the addition of common
salt to the ice. The authors record a case in which the material could

not be embedded in paraffin of a high melting-point, and it was im-
possible in the ordinary way to cut sections even as thin as 12 micra.

With the aid of the cooler, however, a perfect series 3 micra in thickness

was easily prepared from the same block of 45° to 48° paraffin. The
dimensions of apparatus are: base, 12 '5 x 8*7 in. ; truncated apex,
6'1 X 2*1 in.; ice-tray, 8'8 x 8*oin.

(4) Staining- and. Injecting-.

Demonstrating the Presence of Capsules in Bacteria. f—L. Gozony
shows that the capsules of the bacteria of hasmorrhagic septicemia are

readily demonstrated by the Indian ink method. Reproductions of photo-

graplis of films of Bacillus avisepticus and B. suiseptlcus are given.

Differentiation of Cells in the Cerebrospinal Fluid by Alzheimer's

Method. J — D. K. Henderson and Winifred Muirhead say that the

technique of this procedure is not difficult. It consists in centrifuging
:^) or 4 c.cm. of the cerebrospinal fluid with double the quantity of 96 p.c.

alcohol for from one-half to one hour, depending on speed of the centri-

fuge. By this means the proteid is coagulated into a hardened plug.

It is then still further dehydrated and hardened by means of pouring on

absolute alcohol and then equal quantities of absolute alcohol and ether,

each for a variable number of hours depending on the thickness of the

plug. The plug is then loosened by means of a fine flattened platinum

needle embedded in celloidin and cut in sections of 15 />t in thickness.

* Biol. BuU., xix. (1910) pp. 240-2 (1 fig.).

t Centralbl. Bakt. Ite Abt. Orig., Ixviii. (1913) pp. 549-7 (3 figs.).

X Bev. Neurology and Psychiatry, April 1913.
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The section may be stained by Pappenlieim's pyron in-methyl-green
method or with Unna's polychrome methylen-blue.

The authors modified the foregoing technique by using dextrin as

a medium for freezing the celloidin-l)lock and cutting the sections with

a freezing microtome. The procedure then was as follows. The plug of

cerebrospinal fluid was prepared as above and embedded in S p.c.

celloidin. When dry the block was immersed in dextrin, made up as

follows : dissolve 1 part of dextrin in 2 parts of boiling water, filter

through white cotton wool and add 1 p.c. of carbolic acid. The block is

left in the dextrin until the following day or until required : this pre-

vents the celloidin from becoming too hard. The block is then sectioned

on an ether-freezing microtome. The sections are placed in warm water

to remove the dextrin, and then mounted on slides.

The celloidin is then dissolved out, first by methyl-alcohol, then Ijy

absolute alcohol, lastly by 75 p.c. alcohol, and stained with pyronin-

methyl-green. The sections should not l)e too thin, as the stain is

easily washed out, and the cell differentiation then becomes poor.

New Method of Staining Diphtheria Bacilli.*— Marie Raskin

recommends the following stain. Glacial acetic acid 5 c.cm., distilled

water 95 c.cm., alcohol (!)5 p.c.) 100 c.cm., saturated solution methylen-

blue 4 c.cm. Ziehl's carbol-fuchsin solution 4 c.cm.

Drop mixture in a thin layer over the smear or film on the cover-

glass : heat over flame. The alcohol ignites and is permitted to burn

off, after which the specimen is washed in water and dried. The entire

process takes 20-25 seconds. The polar bodies are stained blue and the

bacilli bright red. Even in smears with a preponderance of other

bacteria, individual diphtheria bacilli may be readily identified.

6) Miscellaneous.

Modified Centrifuge Fitting.f—For the investigation of certain

problems in cytological analysis, for studying the viscosity of cytoplasm

and the relative density of cytoplasmic inclusions, E. Faure-Fremiet

has applied to the centrifuge a modification which permits of the

centrifugalizing of a preparation mounted between slide and cover-slip.

In place of the moval)le ring, which carries the centrifuge tube-holder,

there is fitted to the apparatus a rectangular structure, capal)le of

holding a slide of the usual dimensions, and provided with solid stays

to prevent lateral movement.

Dilution of Stock Solutions.
if
—E. Lowe gives a simple rule for

the preparation of dilute solutions of stains, and other reagents from a

stock solution. Into a measuring cylinder pour of the stock solution

a number of cubic centimetres corresponding to the percentage strength

of the required dilute solution, and then add of the diluent enough to

bring up the total bulk of fluid to a quantity coriesponding to the

percentage strength of the stock solution. For example : from a 1(:» p.c.

solution to prepare a 3 p.c. solution, put 3 c.cm. of the stock solution

into a measuring-glass, and make up with the diluent to 10 c.cm.

* Trans. American Micr. Soc, xxxii. (1913) pp. 74-5.

t C.R. Soc. Biol. Paris, Ixxiii. (1913) p. 616.

X Zeitschr. wiss. Mikrosk., xxix. (1913) pp. 545-7.
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Metallography, etc.

The Silver-zinc Equilibrium.*—H. C. H. Carpenter and W.
Whiteley, accepting the accuracy of the liquidus of the silver-zinc system

as determined by Heycock and Neville, have determined the l)oundaries

of the solid phases by taking heating and cooling curves, and by micro-

scopically examining specimens, maintained at a given temperature for

a period sufficiently long for the attainment of equilibrium, and either

quenched or slowly cooled. From to 60 atomic p.c. of zinc the

diagram is astonishingly similar to that of the copper-zinc system, and

the a, p and y constituents have microscopic characteristics similar to

those of the corresponding phases in the copper-zinc system. On cooling,

P undergoes a eutectoid inversion at 264° C. to a + y. Alloys in the

a range were satisfactorily etched with 25 p.c. aqueous ammonia, to

which a few drops of hydrogen peroxide had been added immediately

before use.

In an appendix, H. C. H. Carpenter emphasizes the close relationship

between the copper-zinc, silver-zinc, and silver-cadmium equilibria, and

discusses its theoretical bearing.

Antimony in Copper.f—F. Johnson describes the structure of speci-

mens of copper containing antimony and oxygen together, in different

amounts. The oxygen occurs in combination with that part of the anti-

mony which is not in solid solution in the copper, as " oxidules," while

oxygen present in excess of that combined with antimony, exists as cup-

rous oxide, which forms a ternary eutectic with the solid solution and

the antimonial " oxidules."

Ternary Alloys of Magnesium, Zinc, and Cadmium.
if
—G. Bruni

and C. Sandonnini have studied microscopically the numerous alloys

used in the thermal investigation of this ternary system, and give

detailed descriptions, illustrated with photomicrographs, of the micro-

structures of both binary and ternary alloys. Nitric acid in amyl-

alcohol was found to be a useful etching reagent.

Copper-zinc-nickel Alloys.§—L. Guillet shows that the partial

replacement of zinc by nickel in copper- zinc alloys has an effect on

microstructure and properties indicated by a " coefficient of equivalence
"

of nickel of -1*1 to -1*4. The effect is much the same as in

partially replacing the zinc by copper.

Annealing of Coinage Alloys. ||—T. K. Rose has studied the effect

upon scleroscope hardness and microstructure, of annealing cold-rolled

specimens of gold, silver, copper, nickel, zinc, and several alloys, at

different temperatures for various lengths of time. AVhen the change
from the hard to the soft state takes place, re-crystallization occurs

almost if not quite simultaneously.

* Int. Zeitschr. Metallographie, iii. (1912) pp. 145-75 (21 figs.).

t Journ. Inst. Metals, viii. (1912, 2) pp. 192-221 (12 figs.).

X Zeitschr. Anorg. Chem., Ixxviii. (1912) pp. 273-97 (52 figs.).

§ Comptes Keudus, civ. (1912) pp. 1512-14 (4 figs.).

li
Journ. Inst. Metals, viii. (1912, 2) pp. 86-125 (17 figs.).
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Oxygen in Metals and Alloys.*— E. F. Law discusses this subject,

and gives photomicrographs of copper and of bronze to show the mode
of occurrence of oxides. As a rule, metallic oxides are insoluble in

solid metals and alloys, and are found as particles embedded in the

metal. The addition of arsenic to copper containing oxygen prevents

the formation of the characteristic eutectic structure of copper and
cuprous oxide. The oxide occurs in the massive form.

Structure of Electrolytic Copper.

t

—The microscopic structure of

electrolytically deposited copper, and the effect of variation of current

density and of concentration of solution have been studied by 0. Faust.

The crystallites are usually parallel with the direction of the current.

Like worked copper, electrolytic copper develops twinned crystals on
annealing ; this, with other evidence, points to the existence of stress in

electrolytic copper.

Formation of Twin Crystals by Quenching". J—By examination

with oblique illumination, with different directions of incidence of the

light, C. A. Edwards has shown that the characteristic dark and light

acicular structure of quenched aluminium-copper alloys containing

9-16 p.c. aluminium is due to prohfic twinning of a homogeneous
super-cooled soHd solution. In each crystal grain the number of sur-

faces on which twinning has occurred is very great. The almost

identical structure of quenched carbon steels may be due to the same
phenomenon of twinning. It is suggested that the hardness associated

with the acicular structure in quenched alloys may be due to the forma-

tion of large quantities of Beilby's amorphous phase by the mechanical

distortion of the solid solutions in twinning and slipping.

Intercrystalline Cohesion in Metals.§—W. Rosenhain and D.
Ewen put forward the hypothesis that in pure metals the crystals are

enveloped in an amorphous cement, consisting of the pure metal in the

form of an undercooled liquid of extremely high viscosity. As such

an intercrystalline amorphous cement might be expected to have a

vapour-pressure higher than that of the crystalline form, experiments

were carried out to determine if, upon heating in a vacuum, a greater

loss of weight occurred in fine-grained specimens than in coarse-grained

specimens. The fine-grained specimens would naturally contain a

greater proportion of the intercrystalline cement. Aluminium, anti-

mony, and cadmium gave inconclusive results, but with copper, silver,

and zinc the finely crystalline specimens gave a greater loss of weight

on heating in a vacuum, at temperatures up to about 100° C. below

their melting points, than coarsely crystalline specimens. The struc-

tures developed by " vacuum-etching " and the formation of twinned

crystals in silver are described and illustrated by photomicrographs.

* Journ. Inst. Metals, viii. (1912, 2) pp. 222-17 (14 figs.),

t Zeitschr. Anorg. Chem., Ixxviii. (1912) pp. 201-12 (20 figs.).

X Int. Zeitschr. Metallographie, iii. (1912) pp. 179-94 (11 figs.).

§^Journ. Inst. Metals, viii, (1912, 2) pp. 149-85 (11 figs.).
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PROCEEDINGS OF THE SOCIETY.

MEETING

Held on the 16th of April, 1913, at 20 Hanover Square, W.,
Mr. J. E. Barnard, Vice-President, in the Chair.

The Minutes of the Meeting of March 19, 1913, were read and
confirmed, and were signed by the Chairman.

The Chairman, in proposing a hearty vote of thanks to Messrs. Carl

Zeiss for the donation of Professor Sigmund's Preparations, Parts 1-4

(with text), said that this donation was the first of a series to l)e

presented as and when pubUshed. The Preparations would constitute a

valuable addition to the Society's collection.

A very cordial vote of thanks was passed by the Society to Messrs.

Carl Zeiss for their gift.

Mr. Heron-Allen then drew attention to his exhibit of Leopold von
Ficlitel's original water-colour drawings of Foraminifera, which he

pointed out was of bibliographical as well as of artistic and scientific

interest. Those who had embarked at any time upon the study of

Foraminifera would be very familiar with the names of von Fichtel

and von Moll ; the majority of the Foraminifera depicted in the plates

were included under the old generic name Naufilux^ but the specific

names attached were those which had been given them years ago by
von Fichtel and von Moll, and those names have differentiated many
of the l)est known and commonest Foraminifera ever since. This

exhibition of plates acquired peculiar interest because the existence

of such books as von Fichtel and von Moll's Testacea Microscopica

was one of the questions which had occupied the serious attention of

the Nomenclature Section of the Zoological (^ongress, from which he

(the speaker) and Dr. Scales (representing the R.M.S.) had just re-

turned. Dr. F. A. Bather had suggested to tlie Nomenclature Section

the establishment of an Index Expurgatorius for some of these early

authorities. But until some such scheme was adopted, the early works
of von Fichtel and von Moll, Walker, Jacob, Soldani, and others would
remain the authorities for these specific names. One of the discrepancies

occasionally found in scientific bil)liography had been noted in con-
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nexion with von Fichtel aud von MolFs Testacea Microscopica, the date

of which was quoted as 1808. A few months ago, however, a copy had

been discovered dated 1798, and a few weeks ago the speaker himself

had had the good fortune to come across a specimen of that earHer

issue. Setting aside the question of the importance of giving proper

priority to the nomenclature of the species named by von Fichtel

and von Moll in 1798, the reason he laid stress on this discrepancy

of dates was that he had a further interesting point to bring forward.

A bookseller with whom he had recently discussed this 1798 edition of

von Fichtel stated that his father, when in Paris many years ago,

purchased the whole of the original water-colour drawings from which

all the plates in Testacea Microscopica were made, and that he (the son)

was willing to dispose of them. The bargain was struck, and exhibited

on the table were the original water-colour drawings made by von

Fichtel, afterwards engraved (on copper or steel) to illustrate his

Testacea Microscopica, of which the R.M.S. possessed a copy dated 180;^).

All (and several hundred copies of the work were issued) were coloured

from the water-colour originals by hand with a fidelity that was perfectly

amazing. Now, the dirty little cover in which the drawings were sold

to him had written upon it the title " von Fichtel and von Moll.

Testacea Microscopica," and bore the date 1803, leaving it still an open

question whether all these species were still to l)e dated 1803— as they

had been hundreds of times-^or 1798, which they really must have

l)een, since there were copies of the book extant dated 1798. A
probable explanation was that the writing on the cover of the plates

was not von Fichtel's handwriting, and since the set of illustrations

was originally bought from the son of Frangois Raspail, the hand-

writing might have been that of his father, a well-known zoologist in

1794. Raspail, in his work on Ammonites^ co-ordinated all the shells

hitherto called Nautilus under the name of Ammonites ; but the species

to which the speaker particularly wished to refer was the Nautilus um-
bilicatulus, which is known to-daj Si^ No7iionina umbilicatula Fichtel and

Moll. He thought it was interesting to have before them this collection

of drawings, dated 1803 in the handwriting of either von Fichtel or of

Raspail, and at the same time the very plates from which Raspail col-

lected these microscopic shells into his genus Ammonites w^hen he sought

to establish them as the microscopic specimens of this genus.

Mr. Hopkinson suggested that any doubt in regard to dates might
possibly be settled by referring to German bibliographies published

during the period under discussion. He had himself been able definitely

to fix the date of publication of each of the parts of Gmelin's edition

of the Systema Nature of Linn^us, between 1788 and 1793, by such

reference.

The Chainnan considered that the thanks of the Society were due

to Mr. Heron-Allen for his exhibition. Such a collection of drawings

of Foraminifera as that exhibited was of great historic as well as of

scientific interest. It reminded him that he had in his own possession

a series of drawings of miscellaneous microscopic objects prepared many
years ago, the beauty and delicacy of execution of which was hardly to
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be equalled, even in these days, and he would have great pleasure in

exhibiting them to the Society on some future occasion.

The vote of thanks to Mr. Heron-Allen for his exhi1)ition was

carried with acclamation.

The Chairman then announced that the exhibit contributed by the

Biological Section in connexion with high-power dark-ground illumina-

tion would be introduced by Mr. Scourfield.

Mr. Scourfield, dealing with the application of high-power dark-

ground illumination to the study of locomotion in flagellate organisms,

pointed out that most of the current theories put forward in reference

to this phenomenon were based upon inference only, since, owing to the

extreme rapidity of flagellar movements, direct observation was prac-

tically impossible. The generally accepted theory advocated by Biitschli

was, that the flagellum acted like a rotating screw, either in front or

behind the organism ; but Ulehla's recent investigations under high-

power dark-ground illumination showed that the theory was untenable

in many cases, since the space covered by the flagellum when in normal
motion (called the " light space," because it became illuminated under
dark-ground conditions), could not be produced by a screwing motion

—

in certain forms, such as Monas, etc., the light space did not correspond
in the least to any rotation figure, because in one view it was merely a

curved line, while in the view at right angles to the first it was more or

less oval. Further, in many instances {Bodo^ EugJena,, TracheJomonas,

etc.), the active flagellum was held at right angles to the organism, and
yet the animal went strai,i(ht forward. In biflagellate organisms like-

wise, he found that the flagella stood out at right angles, and obviously

a screw acting in one direction could not produce locomotion at right

angles to that direction. Thus, instead of the movement of flagella

being a question of continuous spiral wave-motion, the action was prob-

ably in reality a series of beats or strokes.

More investigation, was, however, necessary, and high-power dark-

ground illumination enabled the actions of flagella to ])e studied from a

new point of view. Mr. Scourfield said that he had to some extent

been able to confirm Ulehla's results.

Mr. Blood asked whether the motion of flagella could , be sloAved

down by mucilage in the water, or otherwise.

Mr. Scourfield replied that when a flagellum was artificially slowed
down its actions and position might be so altered that a fallacious con-

ception of the flagellum in normal action might arise.

The Chairman regretted tliat owing to failure of the electrical

arrangements, he could only refer to the Abbe " Demonstration Micro-
scope," on the stage of which there was a grating. The grating was
illuminated by means of a collimator, with a slit at one end, and was so

arranged that an image could be obtained of the posterior focal plane of

the objective, showing, at will, the diffraction spectra formed by the

grating, or a real image of the grating itself. By suppressing the zero

maximum diffraction spectrum and decentring the illuminating slit,
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dark-ground illuiniiiation was obtained. Tlie experiment as arranged
demonstrated that diffraction played as important a part in dark-ground
illumination as it did in the formation of microscopical images by direct

illumination.

He had also set up two Microscopes to demonstrate other methods
of dark-ground illumination. One showed gamboge particles, the

dimensions of which was of the order of • 1 micron ; and the (^tlier

bacteria illuminated by means of an 8 mm. apochromatic objective.

Mr. Blood asked whether Mr. Barnard, in his first exl libit, suggested
that all dark-ground illumination was due entirely to diffraction effect.

Also how Mr. Barnard arrived at the size of the gamboge particles, and
why he assnmed they were spherical.

Mr. Barnard replied that he maintained that in dark-ground illumi-

nation the diffraction effects were of the utmost importance. It had,

perhaps, been sufficiently realized that this was the case. It was often

assumed that reflection and refraction were the chief, if not the only,

points of importance in the formation of the image, but clearly the

results of diffraction must be regarded as of primary importance.

Mr. Spitta said that he knew of no theory asserting that gam1)oge
particles, or the visible ultimate-particles of any solid, must be

—

ex

'/^^r«.s•s/Me— spheres, although he believed investigation had proved this

form as correct with gases.

Mr. Barnard replied that his authority was Jean Perrin, who dealt

with this point in his book, Brownian Movement and Molecular Reality,

his proof being both mathematical and the result of observation.

The thanks of the Society were cordially voted to the Members of

the Biological Section for their interesting exl libit, and especially to

Messrs. Scourfield and Barnard for their demonstrations.

Mr. James Murray made a communication (No. II.) on " South
American Rotifera " (which will appear in extenso in the Journal), and
appealed to the Council to permit him to present the whole of the series

at once to the Society, as he was about to leave England on a long voyage
in the Northern Canadian Arctic Regions, when he would be away some
years.

Permission was given to Mr. Murray to do this.

Dr. Shilhngton Scales said that the Society always welcomed Mr.
Murray's papers, and was proud to publish such w^ork.

The Chairman wished Mr. Murray hon voyage, and expressed the

hope that in the near future he would be back with another series of

papers.

A very hearty vote of thanks to Mr. Murray for his communication
was carried wdth acclamation.

It was announced that the next Meeting would be held on Wednesday;
May 21, when there would be held the annual exhibition of Pond-Life.
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The next Meeting of the Biological Section would be held on May 7,

at 7.0 for 7.30, when a communication would be made by Mr. H. AYhite-

head on " Fresh-water Turl)ellarians."

The Brass and Glass Section would meet on May 23, when com-
munications would be made, (1) "A New Method for Determining
Focal Length of Objectives, Eye-pieces, etc.," and (2) " A Condenser of

New Design," by Mr. T. J. Cheshire.

New Fellows.—The following was elected an Ordinar}/ Fellow of

the Society :—Richard R. Barter, M.B. B.Ch. B.Sc, etc.

MEETING

Held on the 21st May, 1913, at 20 Hanover Square, W.,

Mr. J. E. Barnard, Vice-President, in the Chair.

The Minutes of the Meeting of April 16, 1913, were read and con-

firmed, and signed by the Chairman.

The List of Donations (exclusive of exchanges and reprints) re-

ceived since the last Meeting was read as follows, and the thanks of the

Society were accorded to the donors :

—

From
Case (H. W.) F.KM.S., A Place in the Sun The Author.
Electric Lamp Installation for JNTicroscopes Mr. F. E. L. Low.
Prof. Sigmund's Preparations, pt. 5, with descriptive text . . Messrs. Carl Zeiss.

Messrs. E. Heron-Allen and Arthur Earland communicated a brief

description of a new Foraminifer, " Oornuspira diffusa, a new type from

the North Sea," which had originally been discovered by one of them
(Arthur Earland) in dredgings from the North Sea, and since identified

in the Clare Island (Mayo) district and in Merioneth shore-sands. It

was probably widely distributed, but as it was never found in the com-
plete state it had escaped observation and record. The commoner
types, such as C. 'hivolvens Reuss, C. foliacea Phihppi, and the little C.

selseyensis, first identified by the authors from the sands at Selsey Bill,

Sussex, were no doubt familiar to many, but this new type—of which
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there was a slide exhibited on the table, accompanied by a drawing

in which a reconstruction of tlie living shell had been attempted

—

possessed many new and strange features.

Brady, in his well-known monograph on the subject, when figuring

the G.foUacea of Philippi, included a so-called "monstrous specimen
"

(probably an early stage of C. diffusa), ])ut did not refer to its pecu-

liarities at all in his text. The fragments found in the ' (loldseeker

'

dredgings had puzzled the authors until it became evident that they

were portions of a large and evolute Cornuspira, which differed from

other known species in the marked tendency of the simple evolute tube

to divide into ramifying tubelets. The only other species which showed
any similar tendency was G. striolata Brady, which sometimes formed

secondary tubes along the marginal aperture. For this and other reasons

they thought it not improbable that G. diffusa was a pauperate form of

G. striolata.

Gorniis}jira diffusa was found only on muddy bottoms, and its growth

was modified by its environment, the early spiral form of growth

being abandoned in favour of protean extensions which spread in all

directions round the parent shell, thus obtaining access to a larger

feeding area than if the protoplasm was confined to a single aperture for

its extrusion. This method of growth might go on indefinitely but for

the extreme fragility of the shell, which had hitherto prevented any

perfect specimens being secured.

Individuals broke up into such fragments as were exhibited to-night

by their mere weight as soon as any attempt was made to lift them from

the mud when dredged. No doubt each fragment, provided nuclear

conditions were satisfactory, was capable of continuing its existence as a

separate individual.

On the conclusion of this valuable communication a vote of thanks

to Messrs. Heron-Allen and Earland was carried with acclamation.

The Chairman announced that the next Meeting of the Society

would be held on Wednesday, June 18th.

The next Meeting of the Brass and Glass Section would take place

on May 28th, and that of the Biological Section on June 4th.

The attention of the Fellows was called to the Roll, and any present

who had not signed were asked to do so.

The Chairman, in drawing the attention of the Meeting to the

Pond Life Exhibit, pointed out the amount of work necessary to arrange

such a representative series of specimens ; he then proposed that the best

thanks of the Society should be tendered to those Fellows, and particu-

larly to those Members of the Quekett Microscopical Club who had con-

tributed to the exhibit, and so materially enhanced the interest of the

evening.

The vote of thanks was carried with acclamation.
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The following Specimens of Pond Life were exhibited :

—

Mr. F. W. Watson Baker .
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Plates XIII, XIV, XV.

Order PLOIMA: LOBICATA.

Family Cathypnid^.

In dealing with this family I have felt it necessary to figure, as

far as possible, every species observed. The family has suffered

more than most from careless work, so that in many cases the

mere recording of a name conveys no idea of the animal observed.

In the three genera, Monostyla, Distyla and Cathypna, I know of

eighty alleged species which have been described. Many of these

do not even belong to the family ; many are based on trifling

differences ; many are insufficiently described ; very many are

simply synonyms which their authors would have avoided creating

EXPLANATION OF PLATE XIII.

Fig. 18a..

—

Cathypna minnesotensis. Dorsal view.

186. Ditto. Side of foot.

19. —C. lima. Dorsal view.

20a.—C. grandis sp. n. Dorsal view.

206. Ditto. Ventral view of foot.

21a.

—

C.leontina. Dorsal view.

216. Ditto. Side of lorica, showing frontal plates.

21c. Ditto. Variety ; dorsal view.

(All figures magnified 260 diam.)

Aug. Wth, 1913 2 A



342 Transactions of the Society.

had they taken the trouble to glance over the species previously

described.

Several have been described without accompanying figures.

These must be rejected, as it is impossible to construct from the
descriptions any approximate image of the animals described.

Before describing a '' new species," the student should first

pass in review all the known species of the same group. Having
ascertained that his animal is quite unlike any of them, he may
proceed to describe and figure it. The figure should show the general

form accurately. All the principal dimensions should be noted.

In this family the specific characters appear most clearly in fully

contracted specimens. The anterior margins have very definite

and constant outlines, which only appear in full contraction.

The characters by which species are distinguished are few :

the relative proportions of the dorsal and ventral plates, of which
sometimes one, sometimes the other, may be broader; the depth
of the lateral sulcus ; the outlines of the anterior margins, dorsal

and ventral, in contraction ; the depth of the lorica ; the promin-
ence of the foot ; the form of the toes, in both dorsal and lateral

views if possible, and whether shouldered ; lastly, the faceting or

wrinkling of the dorsal plate, and any other peculiarity noticed.

The tigure should always show the dorsal view, which is most
important. If the ventral plate has any distinctive peculiarities,

it should be figured also. It is desirable that a lateral view should
also be given, when possible.

The dorsal and ventral anterior margins sometimes exactly

coincide. When they do not, the ventral is always more deeply

cut, at any rate in the middle. The part of the ventral margin
covered by the dorsal can be indicated by a dotted line.

In the three plates accompanying this section of the paper,

considerations of space have prevented me from observing all my
own suggestions. It has not been possible to give the lateral

views of the new species. But all essential specific characters are

given in every case.

In order to avoid needless multiplication of figures, both dorsal

and ventral plates are usually shown in one figure, the ventral

plate being indicated by a dotted line when it is smaller than the

dorsal. The sulcus is also indicated by a dotted line. To avoid

confusion, the ventral plate, wlien hidden, is indicated by a series

of long dashes, the sulcus by very short dashes or by dots.

In order further to bring out the important distinction between
the dorsal and ventral plates, the dorsal is drawn with a thicker

line. While to this extent rendered diagrammatic, the figures are

otherwise as faithful pictures as I could make.
I find previous records of seventeen species of Cathypnidge for

South America, including those in my Bolivian list (^^).* Several

* The figures in brackets refer to the Bibliography at the end of this paper.
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of these are of doubttul value, but I have not time in this place

to examine them critically. My own record of M. cornuta is

certainly an error.

In the countries dealt with in this paper I collected twenty-
nine undoubtedly distinct species. Fourteen of them are unde-
scribed species ; two were discovered previously or simultaneously
by Mr. Harring in North America ; I describe twelve new species

here.

A number of other forms were observed, but are not noticed

here, as they were still stth judice when I found it necessary to

hurriedly conclude the work. In consequence of this haste I fear

that more errors may have crept in than would otherwise have
been the case. Certainly the plates were drawn with a very
undesirable expedition.

Twenty species in this list are new records for South America,
making a total of thirty-seven for the Continent, subject to some
discount for the unrecognizable species.

LIST OF SPECIES COLLECTED.

New records for South America are indicated by an asterisk.

In Brazil.

*Catliypna grandis sp. n. M. quadridentata Ehr.

C. luna Miiller. *M. amazonica sp. n.

C. leontina Turner. *M. bicornis Stenroos.

*C. affinis Levander. *M. punctata sp. n.

*(7. Gurvicorriis sp. n. *M. ohtusa sp. n.

*C. nitidasi^. n. M. closterocerca Schmarda.
*C. hastata sp. n. *M. truncata Turner.

*C. hornenianni Ehr. *M. furcata sp. n.

*G. aculcata Jakubski. *if. liamata Stokes.

*G.flexilis Gosse ? *M. arcuata Bryce.

C. ludiuigii Eckstein. *M. decipiens sp. n.

*C. sp. (Harring's, see pi. XIY, *M. cochlearis sp. n.

fig. 30). *M. sp. (Harring's longstyled,

Monostyla lunaris Ehr. not figured).

M. bulla Gosse.

In Chile.

Cathypna luna Milll. Punta Arenas.

C. aculcata Jak. Antofagasta ; Valparaiso.

Monostyla closterocerca Schm. Antofagasta ; Valparaiso^

In Argentina.

Monostyla lunaris Ehr. M. closterocerca Schm.

2 A 2



344 Transactions of the Society.

In Bolivia.

Additions to the list already published {49).

Cathypna liornemanni Ehr. Lake Titicaca.

*G. nana sp. n. Lake Titicaca.

Monostyla closterocerca Schm. Lake Titicaca.

In Bkitish Guiana.

Additions to list already published (4-^).

*Monostyla asymmetrica sp. n. M. cochlearis sp.n.

Genus Cathypna Gosse (^^).

In this paper I include all the species of Cathypnidse hitherto

described under the names Cathypna and Distyla in the one genus
Cathypna. I do not profess the authority necessary to assume
that in doing so I reach finality according to the rules laid

down by priorists, but I may state my reasons for the change.

I can see no structural distinctions of generic value between
the animals called Distyla and those called Cathypna. They are

structurally identical. Tht slight difference in relative length and
breadth, of which much has been made, is not a generic character,

and has been usually quite forgotten when new species have been
described. If the two genera were retained the species would have
to be redistributed in order to show some regard to the assumed
generic characters.

As both cannot be retained, all the species must go into one.

The two names are of nearly equal age and standing. Distyla is

the earlier, but the name was used long ago for a Eotifer of

another family {D. weissei Eichwald 38). Cathypna has not, so far

as I am aware, any stain of this sort on its character, and so it

seems to me a suitable name for these animals.

All the animals were drawn on a uniform scale, which was
then reduced by photography for reproduction in the plates, to a

magnification of 260 diam.

Cathypna grandis sp. n. Plate XIII, figs. 20a, 20h.

Specific Characters.—Very large, oblong; dorsal plate slightly

broader, truncate behind ; anterior margins nearly straight and
nearly coincident ; lateral sulcus very deep. Segment after dorsal

plate broad, bearing triangular pointed prominences on each side

of the foot. Toes scarcely half the length of dorsal plate, with
prominent shoulder on outer side and claw.

Description.—Length of contracted lorica about 200 /x, of dorsal

plate 180 yLt, width of dorsal plate 160 yit, of anterior margins about
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120 yLt, length of toe 80 /a. The dorsal plate is a short ellipse trun-

cate at both ends. Both anterior margins are nearly straight, the

ventral rather lower and slightly excavate. The prominences on
each side of the foot appear to be homoLjgous with those of C.

hornemanni (Plate XIY, fig. 26), the toe tapers slightly, and near
the point has an abrupt shoulder which runs out into a sharp

point. The lateral view shows that the claw is excavated behind,

the front eds^e beino" unbroken.

C. gra.ndis is not the largest member of the family ; C. minneso-
tensis Herrick (41) is considerably larger. It is the same animal
which Gosse afterwards (4-0) named C. ungulata, and is here
figured (Plate XIII, fig. 18), in order to give a scale for all the figures

accompanying this paper, which are all drawn to the same magni-
fication ( X 260). C. minnesotensis is distinguished from C. grandis
by the anterior spines, narrower dorsal plate, prominent posterior

lobe, and very long claw.

C. g7rtndis is nearest to C. luna (Plate XIII, fig. 19), but that is

much smaller,' has deeply excavated anterior margins, and lacks

the triangular prominences on the foot.

Hahitat.—In the very saline water of the lagoon near the

Botanic Gardens, Piio de Janeiro.

Cathypna luna Miiller HG) Plate XIII, fig. 19.

Syn. Cercaria luna Mull. 1776 {^6).

Euchlanis luna Ehr. 1831 \S6).

Description.—Length of contracted lorica 150 /a, of dorsal plate

125 //,, of toe 55-60 /a ; breadth of dorsal plate 120 fju, of anterior

margin 60 /x.

The dorsal plate is nearly as broad as long, and nearly round,

only slightly truncate at both ends ; the ventral plate is very little

narrower than the dorsal. The dorsal anterior margin is deeply

excavate, in three concavities, the two lateral being between the

dorsal and ventral angles. The anterior lateral angle is acute,

but cannot be said to form a spine. The ventral anterior margin
is a little more deeply excavate than the dorsal. Both lateral and
posterior sulci very deep. Posterior part of lorica prominent,

broad, rounded. Toe tapering, with conspicuous shoulder and claw.

Hahitat.—Eio ; Punta Arenas ; a common animal almost every-

where.

Catliypna leontina Turner (-54). Plate XIII, figs. 21a-21c.

Syn. C. scutaria Stokes, C. macrodactyla Dad.

Description.— J^arge, pyriform, with incised frontal margins
and large flat posterior process. Toes very long and slender,

sharply shouldered, and with long claw.
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Length of contracted lorica 180 /t, greatest width 130 ix, of

anterior margin 70-75 fx, of posterior process 40 ^, length of toe

120 yLt. The dorsal and ventral plates are exactly coincident in

width, except towards the anterior margin, where the dorsal is

narrower. Both anterior margins are deeply incised in flat V's,

the ventral a little deeper, the outline undulate. Both lateral and
ventral sulci are very deep. The " tail " varies in form, being
sometimes nearly straight, sometimes simply excavate, sometimes
excavate in double curve, as figured.

Daday {SJf.) describes a variety hisinuata, and I am strongly
inclined to think that his C. hiloha, C. incisa, as well as the animal
he identifies as C. appendiculata Lev. are all to be regarded as

varieties of D. leontina, in spite of the differences of size. His
figure of (7. appendiculata shows toes quite unlike Levander's
animal. The tail-process varies considerably in form and depth
of incision.

Habitat.—Fresh-water pond in Botanic Gardens, Kio de Janeiro.

A narrower variety in Prapa Eepublica, Kio (Plate XIII, fig. 21c).

The lateral view (Plate XIII, fig. 21&) shows the hyaline plates

in front of the lorica proper, which are hidden in contraction.

Cathypna affinis Levander (4^).

This species I have not figured, as my drawing of the one
example found is incomplete. The student may refer to Levan-
der's figure.

The lorica is narrowly oval, rounded behind, the frontal margin
broad, almost quite straight, bounded by small spines. The ven-
tral plate is slightly narrower. The dorsal plate is obscurely faceted
or ridged longitudinally. The toes are long, straight, very acute,

without shoulder or claw.

Habitat.—Pond at Quinta Boa Vista, Eio de Janeiro. Had I

not found this animal I might have identified the next species on
my list {C. curvicornis) as Levander's species, despite several

differences. The two are quite distinct, and the animal from Boa
Vista is closest to Levander's.

C. curvicornis sp. n. (Plate XIV, fig. 22).

Specific Characters.—Fairly large, oblong ; dorsal plate narrower,
truncate behind, lateral sulcus deep ; anterior margins coincident,
excavate in broad shallow V, bounded by two little spines. Pos-
terior joint small, rounded. Toes slender, half the length of

contracted lorica, outcurved, acuminate at point, sharp, not
shouldered.

Descrijjtion.—Length of contracted lorica 140 //,, of dorsal plate
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120 fjL, greatest width 110 /x, of dorsal plate 100 //,, of anterior

margin 65-70 /x, length of toe 70-75 yu,. The dorsal plate is

a short ellipse, truncate at each end. The anterior margin is a

very slight excavation, with a deeper depression in the middle

line. The anterior spines are incurved, and there is a slight con-

striction between them and the swelling of the ventral plate. The
sulcus is deeper than usual. The toes have slight shoulders, but

these are often indistinguishable in dorsal view. There is no
wrinkling or faceting of the surface.

C. curmcornis is distinouished from C. luna, which is about

the same size, by the narrower form, narrower dorsal plate, wider

anterior margin with more prominent spines, and the longer toes.

It has some resemblance to C. niiida, but that has strongly faceted

dorsal surface, and the shorter toes are more distinctly clawed.

C. affinis Levander {4.5) is about the same size, but has a straight

anterior margin with smaller spines ; the plates are longitudinally

ridged or faceted, the toe is not curved, and the ventral plate is

narrower.

Habitat.—Pond in Praca Kepublica, Eio de Janeiro.

Cathypna iiitida sp. n. Plate XIY, figs. 24a-24Z>.

Specific Characters.—Fairly large, egg-shaped ; dorsal plate

narrower than ventral. Anterior margins nearly coincident, nearly

straight, bounded by spines with broad base and incurved points.

Dorsal surface deeply symmetrically wrinkled. Posterior segment
large, bearing two conspicuous curved masks. Toes slender,

straight, sharply shouldered and clawed.

Des€riptio7i.—Length of contracted lorica 150 /^, of dorsal plate

115 /jl, greatest width 110 /x, of dorsal plate 105 /x, of anterior

margin 65 /a, length of toe 70 yu,. The dorsal plate is egg-shaped,

truncate at both ends ; the margins become obscure before reach-

ing the anterior margin. The lateral and posterior sulci are deep.

The wrinkling of the dorsal plate, while its pattern may be homo-
logous with the regular hexagonal faceting of the group of species

resembling C. ploenensis (So) has departed far from the original

type. The posterior segment bears marks which I cannot elucidate,

hut peculiar to the species. The margins of the toe are not

straight, but show various expansions and contractions. The
shoulder makes a sharp point.

C. iiitida has no near relative. It may be said to belong to a

group of species of which C. luna is the type, having strongly

shouldered toes. It most resembles C. cnrvicornis, Plate XIY,
fig. 22, but the ornamented skin distinguishes it.

Habitat.—Fresh-water pond in Prafa Eepublica, Pdo de Janeiro,

April 1912.
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Cathyiyna hastata sp. n. Plate XIV, figs. 2ba-2bd.

Specific Characters.—Of moderate size, top-shaped ; dorsal plate

very much smaller than ^/entral ; anterior margins straight, bounded
by small spines, coincident. Toes one-third the length of con-

tracted lorica, broad, parallel-sided, each double-shouldered and
ending in a claw, which is shaped like a lance-head.

Descrij^tion.—Length of contracted lorica 115 ^, of dorsal plate

90 yLt, width of ventral plate 100 jm, of dorsal plate 75 /a, of anterior

margin 85 /x, length of toe 40 ^, of claw 10 //-. The body is very

thick, the dorsal plate much arched, the ventral very protuberant.

The dorsal plate is very small, the disproportion of the two plates

being the greatest known in the family. From this it results that

there is no sulcus, lateral or posterior, the connecting membrane
simply sloping outwards from the dorsal to the ventral plate. On
this membrane the lateral antennae are conspicuous, a little in

front of the end of the dorsal plate. The dorsal plate has its widest

part well forward, and diminishes to the truncate posterior end.

In front its margin becomes obscure before reaching the anterior

border. There is a faint longitudinal wrinkling visible in the

extreme front, but it cannot be traced farther. The toes are

slightly decurved. The shoulders and cLiw appear much the same
in all views.

I identified this animal at first as Gosse's C. diomis (40), but

EXPLANATION OF PLATE XIV.

Fig. 22. —Cathypna curvicornis sp. n. Dorsal view.

,, 23a.— C. luchuign. Dorsal view.

„ 236. Ditto. Foot.

,, 24a.

—

C. nitida sp. n. Dorsal view.

„ 246. Ditto. Toe.

,, 25a.

—

C. hastata sp. n. Dorsal view.

,, 256. Ditto. Ventral view.

,, 25c. Ditto. Lateral view.

,, 25cZ. Ditto. Optical section.

,, 26a.

—

C. hornemanni. Half extended.

,, 266. Ditto. Lateral view.

,, 26c. Ditto. Dorsal view, contracted.

,, 26fZ. Ditto. Ventral view, contracted.

,, 27a.

—

C. flexilis (?). Dorsal view.

,, 276. Ditto. Ventral view.

„ 27c. Ditto. Foot.

,, 28a.

—

C. aculeata. Dorsal view.

,, 286. Ditto. Ventral view.

„ 28c. Ditto. Foot.

,, 29a.

—

C. nana sp. n. Dorsal view.

,, 296. Ditto. Foot.

,, 29c. Ditto. Lateral view.

,, 30a.

—

Cathypna sp.n. (to be described by Mr. Harring).

,, 306. Ditto. Ventral view.

„ 30c. Ditto. Toe.

(All figures are magnified 260 diani.)
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after careful study was forced to conclude that the identification

could not be maintained, for the following reasons :

—

Gosse's animal was smaller. It was described from the

posterior half only, and should properly be dismissed as insuf-

ficiently described. I am always in favour of re-establishing any
of the earlier authors' species if possible, but if it can only be done
by assuming the original description to be wrong in almost every

particular, nothing is gained and confusion is introduced. Gosse
remarks the sfeneral resemblance of C. diomis to C. lima. C. has-

tata has no resemblance to C. luna. C. diomis has the dorsal

plate coarsely tessellated, like that of C. rusticula. As Gosse,

therefore, saw the dorsal plate, he could not have failed to note its

disproportionately small size. Granting that the supposed tessel-

lation of C. rusticula is due to fallacious appearances produced by

the various longitudinal and transverse sulci this could not happen
with 0. hastata, a^ it has only the ventral sulcus apparent. The
claw of C. diomis is recurved, that of C. hastata is not.

In short, the two species have nothing in common except the

large posterior segment and the double-shouldered toe. This is

not sufficiently distinctive, as several species have the double-

shouldered toe. There is, in fact, no essential difference indicated

between Gosse's C. diomis and Echstein's D. gissensis, described a

few years earlier, though they differ considerably in size.

Habitat.—In the very salt water of the Lagoon, near the Botanic

Gardens, Eio de Janeiro, April 1912, abundant.

Gathypncc hornemanni Ehr. (37). Plate XIV, figs. 26a to 26d.

Syn. Euchlanis hornemanni Ehr. 1838.

Description.—Of moderate size, much elevated dorsally ; an-

terior margins very broad, convex, coincident. Posterior segment
bearing a pair of hyaline pointed processes, one on each side of the

foot. Toes short, laterally compressed, curved, tapering to sharp

points, double-shouldered or not. Dorsal plate much broader.

Length of contracted lorica 110 fju, of dorsal plate 80 /x, greatest

width 110 fjb, of anterior margin 90 /x, length of toe 35 jjl. The
animal is top-shaped, the dorsal plate much broader than long.

The anterior margins are extremely broad, flatly convex, without

spines at the angles. The posterior segment is very prominent.

The spines are borne towards the ventral side, and are usually

hidden in dorsal view. The toes look broader in lateral view than
in dorsal, in consequence of the lateral flattening. In English

specimens each toe is clearly two-shouldered and clawed. In South
American examples the shoulder is obsolete. There is an obscure

wrinkling of both surfaces. Eigs. 266', 2&d are from smaller Eio
examples. The measurements given are those of English examples.
Those from Eio are about one-third smaller in all dimensions.
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It may be questioned whether it is judicious to recognize as

Ehrenberg's species an animal so different, having spines not

observed by him, and toes of a different form. I think I can

defend the identification, and have satisfied so critical and accurate

an observer as Mr. Kousselet.

Ehrenberg's figures are very crude and insufficient. The
simplicity of the outline of the contracted specimen leaves one
longing for a little detail. But Ehrenberg had a practice worthy
of imitation by all naturalists ; he drew his animals in various

positions. He thus hits upon a characteristic of this species, the

extreme extensibility of the anterior part in relation to the very

short firm lorica. The lorica retains the contracted form till the

animal is nearly fully extended. Through this character, not

shared in anything like equal degree by any other species, I was
led to the identification.

Now to notice the discrepancies. The relatively complex form
of the contracted animal (shown in Plate XIV, figs. 2(3c, 26c^) may
be compared with Ehrenberg's simple form (fig. 26a). All the early

drawings are lacking in detail. Either the Microscopes were
defective, or, as is more probable, the authors did not observe

closely enough, not anticipating the critical comparisons now
necessary among the multitude of species.

That Ehrenberg overlooked the posterior spines is easily

explained. Even knowing that they are there they are readily

overlooked till the animal is got in a certain favourable position.

The double shouldering of the toe is variable in this species

;

while quite distinct in English examples, it is nearly or quite

obsolete in those from South America, which are perfectly typical

in every other respect.

Plate XIV, fig 26a shows the partially extended animal ; figs.

2^c and 2^d the dorsal and ventral aspects of a contracted

specimen ; fig. 26& is the lateral view. It is likely that in this

the dorsal plate is not shown elevated enough. Only momentary
glimpses of the lateral profile have been got as the animal turned

over.

Habitat,—Lake Titicaca in Bolivia ; several ponds in the parks

of Ptio de Janeiro,

Originally found by Ehrenberg in Germany ; I am not aware
of any subsequent records, but I recognized the species in unnamed
English specimens in Mr. Eousselet's collection.

Cathypna aculeata Jak. {4^). Plate XIV, figs. 28a-28c.

Syn. Distyla aculeata. Jak. 1912.

Description.—Very small. Lorica oval. Dorsal plate broader

than ventral, symmetrically wrinkled. Anterior margins slightly

convex, coincident, bounded by long slender spines. Posterior
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segment fairly prominent. Toes slender, straight, each two-

shouldered, with slender straight claw.

Length of contracted lorica 70 //, ; of dorsal plate 55 /a ;
width

of dorsal plate 50 yLt ; of anterior margin 40-45 /a ; length of toe

30 ya. The spines bounding the anterior margins have broad bases,

and taper to fine acuminate points. The wrinkling of the dorsal

plate, as seen in front, appears to be of a pattern like that which
is more distinctly seen in C. nitida (Plate XIV, fig. 24). It was
faint, and could not be clearly traced all over. The lorica is not

very thick and is highest far back, coming to a sharp edge in

front. The foot consists of two short joints.

It was a question whether to call this animal C. aculeata or

O. gissensis (So). Jakubski's figure (4^) is lacking in detail, but

is a spirited outline, from which an identification may be made
with confidence. Eckstein's figure and description inspire no
confidence, as he ^asserts that the anterior end is asymmetrical.

If he observed such an animal it was a sport. It has only short

anterior spines. If there is any real difference between the

species, the animal I have observed is Jakubski's. Jenning's {4-i)

figure of I), gissensis is perhaps this animal.

Hahitat.—Chile, Argentine, Brazil. Also known in Sydney
and United States.

Cathyjma flexilis Gosse ? {^2). Plate XIV, figs. 27a-27c.

Description.—Very small. Length of contracted lorica 70 yu,;

of dorsal plate 60 /a ; of toe 25 /x ; breadth of dorsal plate 55 /x

;

of ventral plate about 45 //. ; of anterior margin 50 jm.

The dorsal anterior margin is convex and crenate, the ventral

convex and plain, bounded by very short spines. The dorsal

plate is nearly as broad as long. It is deeply wrinkled, the wrinkles

symmetrical, enclosing facets which are arranged in a pattern

more or less corresponding to one common in the genus, though

obscured by the deepness of the wrinkles (see figs. 23, 30, on same
Plate). The facets show on the lateral margins, which is unusual.

The ventral plate is also much and deeply wrinkled. The
toes are short, slender, with an expanded basal part, and drawn
out to fine points, but not shouldered.

The above is the description of the animal I know. It is not

very like Gosse' s animal, which is figured with more numerous
wrinkles (said to be irregular), different toes, and without showing

the anterior spines. I make this provisional identification in

deference to the opinion of Mr. Bryce, who thinks the animal is

C.fle.rilis. Gosse's descriptions in this family are usually very

inadequate.

Habitat.—In ponds and among Siohagnuni, Eio ; also known
in Scotland and Sydney.
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Cathijiona Indivigii Eck. {So). Plate XIY, figs. 23a-235.

Syn. Distyla ludioigii Eck. 1884.

D. oxijcauda Sten. 1898 (52).

Description.—Of moderate size, sub-rhomboid ; dorsal plate

larger, truncate at both ends ; anterior margins—dorsal nearly

straight, crenulate, ventral incised in rounded curve—bounded by
sharp spines

;
posterior segment produced in large median cuspidate

process. Dorsal surface faceted with nearly regular haxagons.

Toes short, incurved, tapering to acute point.

Length of contracted lorica 150 fx, of dorsal plate 110 /x, width

of dorsal plate 75 /it, of anterior margin 40 /x. The lateral and
posterior sulci are of moderate depth. The faceting of the dorsal

plate appears to be of a pattern found uniformly in a whole series

of species

—

C. ploenenisis, C. stokesii, 0. signijera, C. ohioensis. In

all of these there may be reckoned five transverse rows of mark-
infjs, of which those near the middle line are distinct hexagons.

Next the posterior border there are two rounded marks, in front of

those three distinct hexagons, with one exactly median ; in the next

row four hexagons, alternating with the three ; again a row of three

in front of these, with one median ; in row next anterior margin
more irregular marks. The transverse rows are continued by more
obscure hexagons on each side of those indicated above.

Habitat.—Pond in Botanic Gardens, Eio.

Cathypna sp., undescribed. Plate XIV, tigs. 30a-30c.

Found previously by Mr. Harring, of Washington, and to be

described by him in a paper, which will be published about the

same time as this.

Description of Brazilian example.—Of moderate size, oval,

dorsal plate wider than ventral.

Length of contracted lorica 95 fx, of dorsal plate 80 /t, of toe

25 /x; breadth of dorsal plate 65 /x, of ventral plates 60 /x, of

anterior margin 45 /x.

The dorsal anterior margin is convex, and is bounded by small

spines. The surface is faceted, the pattern being that commonest
in the genus, and seen in C. ludioigii, C. stokesii, etc. The toe is

shortish, slender, with an expanded base and fine point.

I can see no important difference between this and Mr. Harring's

examples. These often show a very minute shoulder, on the toe,

which is perhaps slightly longer.
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Cathypna nana sp. n. Plate XIV, figs. 29a-29c.

Specific Characters.—Very small, very short and broad ; dorsal

plate a little broader than ventral, much broader than long, rounded

behind, truncate in front ; both anterior margins slightly convex,

no lateral spines ; toes curved, acuminate, acute.

Description.—Length of contracted lorica 55 /a, of dorsal plate

50 /i, width of dorsal plate 60 yu,, anterior margin 50 /z, length of

toe 25 /x. The lorica is thick ; both dorsal and ventral plates

being protuberant. The sulcus is scarcely marked, the membrane
simply connecting the two plates. The two anterior margins follow

the same curve, but are not quite coincident. Tlie foot consists of

two very short joints. The inner edge of the toe is gently curved,

the outer strongly convex, excavate near tip. One of the smallest

of all the Cathypnidae, even Monostyla furcata being a little larger.

Hahitat.—Lake Titicaca at Guaqui, Bolivia; several examples.

Monostyla lunaris Ehr. (36). Plate XV, figs. 31a, Sib.

Description.—Fairly large, broadly oval, rounded behind, exca-

vate in front. Dorsal plate slightly broader than ventral. Toe
tapering gently, with rounded shoulders, and claw.

Length of contracted lorica 110 /x ; of dorsal plate 95 yu,; of toe

45 fjb ; breadth of dorsal plate 85 /x ; of ventral plate 80 /x ; of

anterior margin 45 fju.

The excavation of the frontal margin is in three concavities,

and the anterior-lateral angles are very sharp and prominent. The
lateral sulcus is deep and the posterior still deeper.

Habitat.—Ponds in Ptio, and in the Zoo, Buenos Ayres. A
common species over the world.

Monostyla bulla Gosse (39). Plate XV, figs. 33^^ to 33c.

Description.—Large, elongate-oval, broadest rather behind the

middle, rounded behind, narrow and excavate in front. Toe with

more or less prominent shoulders and long claw.

Length of contracted lorica 130 /x ; of dorsal plate 120 /x

;

of toe 70 yLt ; breadth of dorsal plate 80 /x ; of anterior margin

about 25-30 /x.

The dorsal and ventral plates almost exactly coincide in size

and outline. The connecting membrane does not form a sulcus,

and the lorica is very deep dorso-ventrally, so that in section it is

nearly circular. The lateral margins are rounded anteriorly into

the excavation, so that limits of the plates are difficult to trace

there. The dorsal excavation is shallow and U-shaped, the ventral

much deeper and V-shaped, with three concavities.

The toe varies in the prominence of the shoulders, which may
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project as little spines (Plate XV, fig. 33a), or be simply rounded
into the claw, which is of unusual length (fig. 33/j).

The species differs from all others in the narrow anterior

margins and complete rounding off of the angles.

Hahitat.—Various ponds in Eio. A very common species.

Monostyla quadridentata Ehr. {S6). Plate XV, fig. 34.

Description.—Of medium size, ovate, narrower in front ; dorsal

plate considerably narrower, truncate behind ; anterior margins
very different, ventral deeply excavate in a V between two little

spines, dorsal bearing two long horn-like processes near middle
line. Posterior segment rounded, prominent ; toe half the length of

contracted lorica, with prominent shoulders, and ending in a claw.

Length of contracted lorica 140//-; of dorsal plate 125 //<;

greatest width 90 /x ; of dorsal plate 75-80 fx ; of anterior margin
about 45 fjL ; length of toe 70 fjb ; claw 10-15 /a.

The anterior dorsal spines are like those of species of Annrsea.

They are strongly curved forward, and in contraction often touch

above while separated at the base. A strengthening ridge runs

down each and continues some way on to the dorsal plate. A few
lines mark a broad tessellation of the dorsal surface. The shoulders

near the end of the toe are produced into sharp points.

Habitat.—Botanic gardens, Eio de Janeiro,

I have little doubt that Schmarda's Lepadella cornuta is this

species. Daday's M. hicornis is probably the same also.

Monostyla ariiazonica sp. n. Plate XV, figs. 32a, 32&.

Specific Characters.—Of moderate size, nearly circular when
contracted, with small but prominent posterior segment. Lorica

distinct, but anterior margin obscure. Toe half the length of

lorica, narrowed below the base, widest at mid length, very sharply

shouldered, and ending in two slender claws which usually touch
at the points.

Description.—Length of contracted lorica 110 /t
;

greatest

width 95 yLA ; length of toe 55 yu, ; of claw 10 /i. The body is very

transparent, with a colourless eye-spot. The animal was only
studied alive, and in fullest retraction had the appearance figured.

The dorsal and ventral plates appear to exactly coincide in width,

and the anterior margins could not be defined as in most species.

The shoulders of the toe are produced into sharp points as Daday
figures them in so many of his species.

The animal might be supposed to be Daday's M. pyriformis {SJj)y

but that has a quite different toe, Avithout shoulders or claw. It

also has some resemblance to Stokes's M. rohusta, which also had
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two claws, but it is figured with distinct frontal spines. 1 have
seen American specimens supposed to be M. rohusta, identified by
Mr. Harring. If the identification be right, the specimens lack the

frontal spines, and have parallel-sided toes.

Hahitat.—Eiver Amazon ; collected by Lieut. A. E. Harbord,

1911.

Monostyla hicornis Sten. {52). Plate XA", figs. Zoa, 356.

Description.—Small, lorica somewhat oblong ; dorsal plate

narrower, bent in towards the middle line in front, so that there is

scarcely any anterior dorsal margin, narrowed and truncate behind
;

posterior lobe small, rounded. Anterior ventral margin bearing two
small incurved spines. Lateral and posterior sulci deep. Toe
broad at base, much tapering, with pointed shoulders and claw.

Length of contracted lorica 100 fju, of dorsal plate 95 fi, of toe

45 fi ; breadth of ventral plate 75 /a, of dorsal plate 70 fx, of anterior

margin 50 /^.

A remarkable animal, and the orientation of the anterior parts

difficult to make out. The incurving of the anterior part of the

margin of the dorsal plate is very unusual. They almost (if not

quite) meet in the middle line. In consequence of this the anterior

margin belongs chiefly to the connecting membrane. The obtuse

angles terminating this line must be considered as the anterior-

ventral angles. The spines on the ventral margin are unique.

The rapidly tapering toe is characteristic, and is shared by only

one species, M. galeata Bryce (->:>). The resemblance of the two
species is very close, and the only difference of which I am aware

is the anterior spines of M. hicornis. Stenroos's figure is good,

chough leaving the relation of parts rather obscure.

Hahitat.—Botanic Gardens. Eio.

Monostyla punctata sp. n. Plate XV, figs. 36a-36f7.

Specific Characters.—Small, roundish, lorica covered by minute
hyaline dots, giving a fine reticulated appearance. Dorsal plate

considerably broader, nearly circular, truncate behind, and with a.

characteristic excavation in front. Dorsal anterior margin elevated

above ventral, except near outer angles ; ventral anterior margin
shallowly excavate. Two prominent ridges diverge backward from
projecting points on anterior margin. Toe short, broad, bluntly

shouldered, and clawed.

Description.—Length of contracted lorica 90 fi, of dorsal plate

85 /x, width 75 /x, of anterior margin 60 yit, length of toe 30 yu,. The
edge of the dorsal plate is rounded on to the anterior margin, and
ends there in two low triangular prominences, between which is a
shallow depression. These prominences really mark the junction
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of the lateral margins with the anterior dorsal margin, which is

remarkably short. The lateral sulcus is extremely deep in the

anterior third of the lorica, and is very shallow behind that. This

makes the portion of the anterior margin w^iich connects the ends

of the dorsal and ventral plates unusually long, at each side about

one-third of the entire width.

The ventral plate is widest near the anterior angles, diminishes

backward, and usually has a scalloped margin. The segment pro-

jecting behind the dorsal plate is broad, rounded, and not very

prominent The margins of the toe are slightly undulate, and the

shoulder is not sharp.

These structures, so complicated to describe, should be easily

understood from the figure. The outer dotted line is the scalloped

edge of the ventral plate. The inner dotted line indicates the

bottom of the sulcus, and merges towards the front in the afore-

mentioned ridges.

Although the specific name is founded on the dots, this is not

EXPLANATION OF PLATE XV.

Fig. 31a.

—

Monostyla lunaris. Dorsal view.

,,
316. Ditto. Posterior part of lorica.

,, 32a.

—

M. amazonica sp. n. Dorsal view.

„ 326. Ditto. Toe.

,,
33a.

—

M. bulla. Dorsal view.

,, 336. Ditto. Variety; toe.

,, 33c. Ditto. Side view of toe.

,, 34. — M. quadridentata. Dossal view.

,, 35a.

—

M. bicornis Stenroos. Dorsal view.

„ 356. Ditto. Toe.

,, 36a.

—

M. piinctata sp. n. Dorsal view.

,, 366. Ditto. Anterior part, showing dots.

,, 36c. Ditto. Ventral view.

„ 36d. Ditto. Toe.

,, 37a.

—

M. obtusa sp. n. Dorsal view.

,, 376. Ditto. Toe.

,, 38a.

—

M. truncata. Dorsal view.

„ 386. Ditto. Toe.

,, 39a.

—

M. closterocerca. Dorsal view.

„ 396. Ditto. Toe.

,, 40a.

—

M. furcata sp.n. Dorsal vi»w.

„ 406. Ditto. Toe.

,, 41a.

—

M. hamata. Dorsal view.

,,
416. Ditto. Ventral view.

„ 41c. Ditto. Toe.

,,
42a.

—

M. arcuata. Dorsal view.

„ 426. Ditto. Toe.

,, 43a.

—

M. decipicns sp. n. Dorsal view.

„ 436. Ditto. Toe.

,, 43c. Ditto. Side view of toe.

,, 44a.—ilf. asjt/mmefnca sp.n. Dorsal view.

„ 446. Ditto. Toe.

,, 45a.

—

M. cochlcaris s^. n. Dorsal view.

„ 456. Ditto. Toe.

(All figures are magnified 260 diam.)
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the only dotted species. 31. quadridentata is dotted, and there are

doubtless others.

M.jntnctata has no close resemblance to any other species. The
unusual proportions of the dorsal and ventral anterior margins, the

deep sulcus in the anterior part, and the prominent angles or ridges,

are all features possessed by no other known species.

Habitat.—In the salt-water lagoon near the Botanic Gardens,
Kio de Janiero, fairly abundant, April 1912.

M. obtusa sp. n. Plate XV, figs. 37a, S7b.

Specific Characters.—Small top-shaped, rounded behind, truncate

in front. Dorsal plate as broad as long, much broader than the

ventral. Toe with undulate margins, rounded shoulders, and short

claw.

Description.—Length of contracted lorica 80 fi, of dorsal plate

70 fi, of toe 30-35 /a ; breadth of dorsal plate 70 //,, of ventral

plate 00 fjL, of anterior margin 50 fi.

The anterior margins are both slightly convex. The dorsal is

wider than the ventral, which is a character unknown in any other

species of the family. In Cathypna ploenensis the two margins
perhaps coincide ; in all others the dorsal is narrower. The
ventral plate has a scalloped margin ; the posterior lobe is short

and rounded.

The toe is like that of Gosse's if. mollis (40), but Gosse's figure

shows the contracted animal of quite a different form.

Habitat.—Pond at Gloria, Eio, several examples.

Monostyla closteroccrca Schmarda (->i). Plate XV, figs. 39a, 2>%.

Description.—Very small, broad, top-shaped ; dorsal plate much
broader, oval, truncate both ends, anterior margins moderately

excavate, lunate, coincident. Toe half the length of dorsal plate,

expanded in mid-length, then drawn out to long fine point.

Lateral sulcus shallow.

Length of contracted lorica 60 fju, of dorsal plate 55 fju, width
60 yLt, of anterior margin 40 yit ; length of toe 30 //,.

Schmarda, as was general among the earlier writers, does not

discriminate the dorsal and ventral plates, but the figure indicates

their separation anteriorly. He shows the anterior margin rather

more deeply excavate, and the angles consequently more prominent.

The figure is a good one for the period, and there can be no doubt
as to the identity of the animal, which I found generally distributed

over South America, with that which Schmarda found at Quito.

The posterior segment is short, broad, and rounded. The toe

is narrowed a little below the base, then expanded and widest in

Aug. 20th, 1913 2 b
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the middle, then rapidly contracted to a long slender tapering

point. M. hamata has a similar toe.

Hahitat.—Quito, Ecuador (Schmarda) ; Valparaiso and Anto-
fagasta, in Chile ; Lake Titicaca, in Bolivia ; Buenos Ayres, in

Argentina ; and Eio de Janeiro, in Brazil.

The species also occurs in England (Scilly Isles), the South

Orkney Islands, and Canada (Eousselet). It has, I believe, been

commonly identified as M. cornuta, but without any reason what-

ever, as both Ehrenberg's and Miiller's figures of that species

indicate a very different animal.

Monostyla truncata Turner (J-^). Plate XV, figs. 38a, 386.

Description.—Very small, top-shaped, dorsal plate wider
;

anterior margins very flatly convex, angles rounded ; toe with

broad base, rapidly contracted to very long slender point.

Length of contracted lorica 50 /i,, of dorsal plate 45 fju, of toe

25 /jl ; breadth of dorsal plate 50 fi, of ventral plate 45 fi, of anterior

margin about 40 fi.

The edges of the dorsal plate show obscure prominences which
usually indicate a faceted surface, but that cannot be detected

;

close to the anterior margin the edge curves in and is lost. There
is a posterior sulcus, but no lateral. The posterior lobe is very

short and rounded. The toe is of the same type as that of M.
closterocerca (Plate XV, fig. 39) and 3L hamata (fig. 41), but the

tapering begins nearer the base and the point is relatively longer.

It is the smallest known species of the family.

This identification may be reasonably disputed. Turner's

figure is a very meagre one, and the description tells nothing. It

might be supposed that he perhaps tried to draw M. closterocerca,

but I have found two different animals which are much nearer

M. truncata than that. One I intend to describe in a subsequent
paper as M. tarho. It has an obscurely shouldered toe. The
animal here figured has the toe as Turner figured it, and only

differs noticeably in the very slight rounding of the anterior

angles, and in the obscurely undulate lateral margins.

Habitat.—Pond in Botanic Garden, Eio.

Monostyla furcata sp. n. Plate XV, figs. 40a, 406.

Specific Characters.—Very small, broad ; dorsal plate broader,

roundish; ventral plate oblong; anterior margins straight and
coincident ; lateral sulcus shallow. Toe short, broadish, nearly

parallel-sided, abruptly shouldered, and ending in two slender claws.

Description.—Length of contracted lorica 65 yu,, width of dorsal

plate 60 /A, of anterior margin 45 /a, length of toe 35 //,. The dorsal

plate is nearly a circle in outline, with a segment cut off in front
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by a straight line. It is much elevated behind, and is not wrinkled
or faceted. Its posterior margin is scarcely perceptible, owiri;^ to

the obscurity of the posterior sulcus. The segment after the dorsal

plate is broad and rounded, and projects but little. The ventral

plate is about 50 yu, in width, and usually shows a constriction

towards the front. The lateral sulcus could only be traced in the

anterior half of the trunk, and appeared to die out about the

widest part. The edges of the toe are not quite straight, but

slightly undulate, as can be best seen from the small figure. The
claws are so slender and slight that under a low power they are

not seen, and the toe appears to have no end. They are parallel

or slightly divergent.

Several species have been described as having two claws or a

forked toe, and the double claw may appear as a sport in any
species. None of these species at all closely resembles M. furcata.

Miiller's {4-7) long-lost Trichoda cornuta had the anterior margin
lunate, and appears to exactly resemble Ehrenberg's M. lunaris,

except that it has two claws. Bryce's M. hifurca (33) = Notom-
mata monostyleeformis Stenroos (32) is a soft-bodied non-loricate

a,nimal.

I judge this to be a good species from the constancy of its

characters in a large number of examples examined. It is one of

the smallest species of the genus and family known to me. M.
dosterocerca is sometimes nearly as small, though normally larger

It may be known from all other species by the short rounded
form, straight anterior margin, and double claw.

Habitat.—In several ponds in the public squares and parks of

Kio de Janeiro, April 1912.

Monostyla sp. (undescribed, not figured).

Discovered simultaneously by Mr. Harring, who will shortly

describe it.

Description.—Fairly large, lorica ovate, posterior lobe very

prominent ; toe very long, nearly equalling the contracted lorica.

The species closely resembles AT. lunaris, but is distinguished

l)y the long toe, prominent posterior lobe, and unequally excavate

anterior margins, the ventral being considerably deeper.

Hctbitat.—Pond at Eio.

Monostyla hamata Stokes (o3). Plate XV, figs. 41a to 4:1c.

Description.—Small, oval, rounded behind, deeply excavate in

front ; dorsal plate broader ; toe expanded in middle and running
out to fine point.

Length of contracted lorica 95 /x, of dorsal plate 75 /a, of toe

2 B 2
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30 /jl ;
breadth of dorsal plate 60 /i, of ventral 50-55 /i, of anterior

margin 35 /a.

Dorsal plate much contracted in front, running out into little

points ; anterior margin excavate in three concavities, ventral

angles very prominent and sharp. Dorsal plate wrinkled, forming

regular facets. Lateral and dorsal sulci shallow.

The toe is of the same type as that of M. dosterocerca. This

animal agrees closely in all particulars with Stokes's figures, except

that he makes no reference to the wrinking of the dorsal plate, a

conspicuous character in the animal I know. Jennings's figures

(44) appear to me to represent a different animal. He likewise

makes no reference to the wrinkling.

Habitat.—Pond in Pra9a Eepublica, Eio. The same wrinkled

form is known in Ireland.

Monostyla arcnata Bryce (-i.v). Plate XY, figs. 42«, 425.

Description.—Very small, oblong. Dorsal plate larger than
ventral, truncate behind, much contracted and excavate in front.

Toe evenly tapering to sharp point.

Length of contracted lorica 65 /i, of dorsal plate 55 /x, of toe

25 fi ; breadth of dorsal plate 50 fi, of ventral plate 40 yu,, of anterior

margin 30-35 jjl.

The anterior margin has a straight slope down from the ventral

to the dorsal angles, and is moderately excavate between the

dorsal angles. The ventral plate has a characteristic constric-

tion just below where its margin crosses the dorsal margin. The
posterior lobe of the lorica is short, broad, and rounded. The
lateral sulcus is shallow ; the posterior is not conspicuous.

Habitat.—Ponds in Eio. The drawing is taken from one of

Mr. Bryce's original specimens, lent to me by Mr. Eousselet.

South American e-\aniples were slightly larger.

Monostyla decipiens sp. n. Plate XV, figs. 43a-43c.

Specifie Charaeters.—Small, sub-rhomboid, dorsal plate ^^ider

;

anterior margin deeply excavate, posterior lobe prominent, narrow
;

toe evenly tapering to sharp point. Lateral margin of dorsal plate

abruptly bent inwards at front, and not reaching to anterior

margin.

Description.—Length of contracted lorica 90 /jl, of dorsal plate

75 fjL, of toe 25 yu- ; breadth of dorsal plate 60 yu, of ventral plate

50-55 /jl, of anterior margin 30-35 /x.

Anterior excavation first a straight downward slope, then a

deeper V-shaped middle part, ventral excavation rather deeper.

The lateral sulcus is shallow.
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As this species may readily be confused with M. arcicata, it will

be best understood by emphasizing the differences. M. decipiens is

larger, and has a more pominent posterior lobe and deeper excava-
tion in front.

The greatest structural distinction is found in the front part of

the dorsal plate. Whereas in M. arcuata the margin of the dorsal

plate runs forward till it reaches the anterior border, in M. decipiens

it is suddenly bent in just after crossing the border of the ventral

plate, and cannot be traced to the anterior border.

The ventral plate is not constricted towards the front as it is in

M. arcuata.

Habitat.—Pond in Fra(^a Eepublica, Eio ; also known in

Australia.

Monostyla cochlearis sp. n. Plate XV, figs. 4oa-45&.

Specific Characters. — Small, hyaline, flat, oval in outline,

anterior margins nearly straight. Dorsal plate broader, elliptical,

truncate in front, lateral sulcus shallow. Toe broad in basal third,

then suddenly contracted, and tapering to near the apex, where it

is shouldered and clawed.

Description.—Length of contracted lorica 75 p., of dorsal plate

70 yu-, width 65 yu,, of anterior margin 40-45 fx, length of toe 35 yu,.

The dorsal plate is like a very short ellipse, truncate at anterior

end and flattened at posterior end. The segment after the dorsal

plate is short, broad, and rounded.

The name cochlearis is given on account of the spoon-shaped

toe, with its expanded basal portion. The species is a moss-
dweller.

Habitat.—Among moss from British Guiana, 1906 ; moss from
the summit of Papagaio mountain, Eio de Janeiro, 1912. Also

known in India.

Monostyla asymmetrica sp. n. Plate XV, figs. 44«-445.

Specific Characters.—Small, hyaline, flat, oval, rounded behind,

nearly straight in front. Posterior lobe short, broad. Dorsal plate

broader. Toe with broad base, contracted about the middle, ending
in two claws of unequal length.

Description.—Length of contracted lorica 75 /a, of dorsal plates

65-70 /x, of toe 35 ^ ; breadth of dorsal plate 60 yit, of ventral

plate 50 /x, of anterior margin 40-45 /x.

The dorsal plate is little narrower than the ventral in front.

The two anterior margins nearly coincide, and are nearly straight

No sulcus can be detected.

The chief peculiarity is in the toe, which is forked at the end
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into two unequal branches. Otherwise, it is very similar to

M, cochlearis, and, like that species, it is a moss-dweller.

Habitat.—Among moss, British Guiana ; also known in India.
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XII.

—

The Measurement of Working Aperture.

By Hamilton Haetridge, M.A.

Fellow of King's College, Cambridge.

{Bead June 18, 1913.)

In all branches of microscopic research, the ability to measure
with accuracy the working and total apertures of the objective

lens-system is becoming of the greatest importance, since these

two factors set the limitinsr closeness that can exist between
elements of structure for resolution to take place.

The method to be described is of wide application, since it can

also be adapted to the estimation of aplanatic aperture, and of the

anc^le of diffraction or refraction of a beam of lisrht incident on an
object on the stage. The importance of the latter lies in the fact

that from it the fineness of the structure can be calculated.

The technique of the method is as follows. On the stage of the

Microscope is placed an Abbe apertometer plate, for the ordinary

eye-piece being substituted a special micrometer eye-piece, bearing

at its lower end a low-power objective. By this arrangement the

magnified image of the upper focal plane of the objective could be

observed and measured. The cursors are now placed in position on
the apertometer, opposite a given scale-division, and the cross line

of the micrometer set at the same time at the edge of the image oi

the cursors, as seen in the upper focal plane of the objective.

The cursors are then set to another N.A. scale-division of the

plate, and the readings of the micrometer recorded. A number of

readings having been taken in this way, the points are plotted

on squared paper—the curve obtained giving the value of the

micrometer-scale in terms of the N.A. But it should be noted

that the curve thus obtained should approximate closely to a

straight line, but is only correct for the particular objective

with which it was obtained. This is, as a rule, of little moment,
because one or two standardized objectives are usually found

sufficient for most of the measurements met with in practice.

Having obtained a calibration curve as above, the method of

finding the W.A. is as follows. Eeplace the ordinary eye-piece by

the one described above, and then set the cross line of the micro-

meter first on one and then on the other edge of the image of the

condenser diaphragm. These two readings are then obtained in

terms of N.A. by reference to the calibration curve. The great
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advantage of the method lies in the fact that the readings can be

obtained without removing the slide, or even changing the focus of

the objective. For measuring aplanatic aperture, etc., precisely the

same process is used as that described.

When dealing with the angle of diffraction of a beam of light

by an object on the stage, it was found advantageous either to make
the angle of incidence equal to the angle of emergence, or to make
it normal. For by so doing the subsequent calculation of the

fineness of the structure was found to be rendered far more easy.

In making the latter observations it was found better to measure
both edges of the beams, and take a mean, than to attempt to

measure from their centres.

A method somewhat similar to the above, but involving the

use of an additional lens system, and higher ultimate magnifica-

tion, with the attendant loss of light, has been described by
Gordon.* Its great disadvantage lies in the fact that an exact

knowledge of the magnification is necessary.

* J. W. Gordon. See June Proceedings, post.
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XIII.

—

A Method of Investigating Dicttoni Striccttcre.

(Preliminary Communication.)

By Hamilton Hartridge, M.A.

Fellow of King's College, Cambridge.

(Read Jtme 18, 1913.)

Heretofore the study of Diatoms has been almost limited to the

observation under high magnification of the images obtained with
various conditions of focus, aperture, and correction of the objective

;

this has shown the variation the image of a structure may under-

go, rather than determined what the structure may be which will

yield all the observed images. Abbe suggested a more profitable

line of investigation, by directing attention to the relationship

between the diatom and the grating. He showed that the study of

minute objects is intimately related to the investigation of complex
diffraction phenomena, by processes well known in physical optics.

In the present research the attempt has been made to carry that

suggestion to its logical conclusion, and to investigate the Diatoms
by the spectra they set up in the upper focal plane of the objective.

The variation in character and thickness of the markings
makes it essential to be able to examine small isolated areas of

the valve of known size and position. For this it was found

necessary to employ a spectrometer of special design, since it was
impossible to rely on chance fractures to provide these areas.

The instrument consisted of the following parts, which will be

described in turn :

—

1. Monochromatic light source.

2. Condenser.

3. Adjustable slits.

4. Collimator objective system.

5. Grating (Pleurosigma).

6. Telescope objective system.

7. Micrometer eyepieces.

Light of standard wave-length was provided by a quartz

mercury-vapour lamp, and from it was obtained by transmission

through a special absorption filter the brilliant green radiation

(5461 A.U.). Filters were, however, provided by which either the

yellow (5790 and 5770 A.U.) or the violet (4359 and 4078 A.U.)
could be obtained instead. The lamp was enclosed in a light-tight

box, which was ventilated by means of a vacuum pump. In the

side of the box was mounted a lens, by which a parallel beam of
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light was projected on to a large right-angled internal reflexion

prism. By this the light was directed vertically upwards through
the instrument. The mercury lamp was capable of being run for

long periods without attention, but a special switch was provided

by which the intensity of the light from the lamp could be, for a

short time, very greatly increased.

The parallel beam of light from the lamp, having suffered

internal reflexion by the glass prism, was converged by means of

a condensing lens on to a small aperture A, which formed part of

the collimator ; but the light in so doing had to traverse the slits

by which the directions of the parallel pencils incident to the

grating were ultimately controlled. The number and positions of

the slits depended on the type of measurement being made, and
will therefore be considered later. The collimator was similar in

principle to that used in the ordinary spectroscope ; but a more
complex lens-system was found to be necessary because, in order

to avoid reflexions in the superstage lens-system, the light had to

be limited to a portion of one diatom valve. To do this the image
of the small aperture A was projected by means of an immersion
condenser by Conrady, and supplementary lens, on to the diatom.

The supplementary lens was used to shorten and at the same time
increase the aperture of the substage lens-system ; it had the

further property of allowing a more perfect correction of the

spherical aberration for the chosen colour to be obtained for the

particular cone of the condenser employed. Now for this system
to ^ project beams of parallel light on to the diatom, it was found
that the slits would have to occupy a position within the triple

back lens of the Conrady condenser. The difficulty was, how-
ever, avoided by placing the slits below the aperture A and
throwing their image instead into the correct position by means of

a lens placed immediately beneath the aperture. In this way the

beams of light incident on the diatom were rendered strictly

parallel.

The reason for the selection of the diatom Pleurosigma angu-
latnm for the present research lay in the regularity of its markings.
For in order to obtain a record of the positions of the diffracted

pencils set up by each individual portion of the diatom valve, it

would be essential to be able to examine very small areas. But
this is impossible, for two reasons :

—

1. The intensity of the beam transmitted would be too small to

affect the eye.

2. The diffracted wavelets from several adjacent structural

elements must co-operate for well-defined spectra to be formed.
But if no sudden changes take place in the character of the

markings, it would be possible by obtaining measurements from
comparatively large overlapping areas to calculate the effects of

individual elements by a process of differentiation.
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Now, as mentioned above, the isolation of these areas was
carried out optically, by suitable apparatus applied to the observ-

ing telescope ; this will now be described. Above an immersion
semi-apocliromatic objective was mounted a convergent lens, and

by these a highly magnified image of the diatom was focused on

to a slip of stained gelatin film. This carried at its centre a fine

rectangular perforation, and was mounted on an adjustable earner.

The dye with which the gelatin was stained conferred on it the

property of being opaque to the green mercury radiation, without

affecting its transparency to the yellow or violet. By this means
it was possible, by a micrometer eye-piece, exactly to locate the

portion of the diatom corresponding to the perforation, using the

yellow and ^dolet rays, and then immediately afterwards by simply

cutting off these rays with a filter to render the screen opaque,

and only to allow therefore those pencils to be transmitted which

correspond to the perforation. A few centimetres above the

perforation a magnified image of the upper focal plane of the

objective was formed, together with the diffracted pencils set up
by the area of the diatom corresponding to the perforation ;

these

images could be investigated by a special micrometer eye-piece.

The exact technique depended on the measurements being made,

and will be separately considered for each case.

The points on which evidence was required were as follows :

—

1. The distance between neighbouring structural elements.

2. The an^le which a series of these elements make with one

another.

3. The contour of the valve as seen in section.

4. The thickness of the siliceous envelope.

5. The character of the markings.

6. The evidence of laminar structure.

The method employed for making each of the above measure-

ments will now be described. Nos. 1 and 2 were carried out

simultaneously as follows :

—

In the slit-holder was placed a disk of brass bearing two small

rectangular apertures. These were situated 8 mm. apart, on oppo-

site sides of the optical axis. Above each was mounted a small

glass-plate micrometer, by which the image could be made to shift

by small amounts. But the axes of the turn-tables to which the

glass plates were fixed were at right angles to one another, so that

while one controlled the distance apart of the images, the other

changed the angle which they made with an object lying on the

stage. The light from these slits was rendered parallel by the

collimator and then fell on the diatom, by which a number of

diffracted pencils were formed. By slightly rotating the slits, two

of these pencils could be made to lie side by side in the centre of

the upper focal plane of the objective. And by now adjusting

the two glass-plate micrometers, the diffracted images of the slits
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DIAGRAM OF MECHANICAL SYSTEM
Fig. 49.
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could be made to lie in one straight line, with their edges approxi-

mated. When this is the case, the distance s between neighbour-

ing structural elements can be found from the following formula :

—

N.A.

Where \ is the wave-length of the light used for making the

measurements.
The theory of the glass-plate micrometer in its application to

this type of measurement, has been considered in a previous

paper.* In the present research the values of the micrometer
scales were previously ascertained by comparing the readings with
a standard apertometer and goniometer respectively, by means of

a micrometer eyepiece ; the exact method is described elsewhere in

this Journal.! Having calibrated the scales in this way, the

measurement of successive small areas of diatom were very quickly

obtained.

Xow the necessity of examining such small portions of the

valve, leads, as has been mentioned above, to two difficulties :

(1) the spectra formed are of very low intensity
; (2) they have ill-

defined borders. The first difficulty was avoided by the use of a

very brilliant light source, and by working in a dark room. The
second was rendered of little account by the particular method
used for making the measurements ; for it was found that two
diffracted pencils with edges of the same indefiniteness could be

placed in line with almost the same accuracy as if the edges of

both were sharp. A similar observation had been made previously

whan using the method for the measurement of absorption bands.

But even so it was found advisable to use an area not less than

10 markings wide at a time, and to use 16 wherever possible.

The technique employed for measuring the contour of the dintom
valve as seen in section, depended on the relationship which exists

betw^een the angle of incidence of the beam of light on to the

grating surface, and the angle of emergence of the diffracted wave-
lets. The relationship may be expressed as follows :

—

If i be the angle of incidence, and cl and rf' tlie angles of diffrac-

tion of the beams on either side of the normal to the grating sur-

face, then

Y^
= sin i -I- sin {d — i),

and

"— = sin {(V -f i) — sin i

where X and D have their usual significance.

Now it was found, although the above equations are both

* Journ. Physiol., xliv. (1912) p. 1. f See ante, p. 363.
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dependent on D, that the ratio of sin d to sin d' underwent but

little variation ; so that where there was evidence of the period of

the markings being approximately regular, the method would give

results of sutficient accuracy to fall within the limits of the

experimental error.

The measurements were carried out as follows. The apparatus

having been set up as for tiie first series of measurements, a small

axial beam of parallel light was caused to fall on to the diatom.

Above the movable screen was placed the micrometer eyepiece,

and by this the distance between the first order spectra and the

direct beam could be estimated ; in the present case the observa-

tions were limited to those spectra lying at right angles to the long

axis of the diatom. The readings were, as before, obtained in terms

of X. A., and the ratio of sin d to sin d' at once obtained by division.

Eeference to the graph then gave the angle at which the area of

diatom examined lay.

To determine the exact character of the markings of the diatom

valve is a matter of some complexity requiring the accumulated

evidence of several modes of investigation : certain of these will

now receive consideration. At the olTset the field of enquiry can

be materially reduced by at once eliminating the possibility of the

markings being either opacities, or points of different refractive

index, in an otherwise uniform envelope. This can be done by
immersing the valve in media of different E.I., and observing the

difference that takes place in the spectra of different orders. For

spectra are set up by diffraction not only by the light which

traverses the transparent framework between the markings, but

also by that through the markings themselves, whether they be

holes, pits, spines, or otherwise.* These spectra being of the same
period will overlie one another, and interference will take place,

the positions of the minima and maxima depending on the path-

difference of any given wave-length. Xow this path-difference

will be altered in the case of the perforation, etc., by a change in

the E.I. of the medium in which the diatom is placed ;
whereas it

will remain unchanged if the marking be an opacity in an other-

wise uniform structure. But further, if a change of intensity is

found to follow the change of E.I. of the mounting medium, then

by measuring the intensity for a light of given wave-length with

media of different E.I., it is possible to calculate the path-difference

and thus to estimate the depth of the depression in the case of a

pit, or the height in the case of an elevation. Lastly, the evidence

for or against the markings being complete perforations may be

completed by comparing the value obtained above with a direct

measurement of the thickness of the valve, obtained by an inter-

ferometer method. In a case where the perforations go through a

* Quekett Journal (1901), p. 13.
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valve of considerable thickness or where two membranes lie

parallel to one another, the fact would be shown by interference

bands running the length of the diffracted spectra. The last deter-

mination carried out by this method is the investigation of the

possible ratio of the size of the marking to the distance between
neighbouring markings.

The method here described in its application to the study of

diatom structure, may be used with equal facility for the investiga-

tion of the polarization and spectro-photometric properties of

microscopic objects.
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NOTE.

New Application of the X-rays : Miero-radiography

.

By Pierre Goby.*

Plates XVI and XVII
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position. By means of the mechanism o, ]), q, the
^

focus tube

carrier /, can be adjusted in two directions, and all that is necessary

is to adjust the special Eontgen tubes held by the isolating clamps

m, m\ so that the small luminous spot is seen in the centre of the

screen surrounded by a dark circle, thus indicating that the central

ray of the cluster is following a path axial to the tube itself.
_

One

can now regulate the desired sizes of the radiographic field indicated

by the extent of the illuminated zone of the screen, by sliding the

tube d nearer or farther away from the source of radiation. After

once centring the focus-tube by means of the incidence indicator,

this does not need to be repeated, the indicator being then slipped

out of the tube d and laid aside.

Fig. 51.—Vertical Section of Complete Apparatus. Fig. 52.—Plan of Lamp Holder.

All that now has to be done is, in the light of an ordinary dark

room, to place a small photographic plate, square by preference

and of very fine grain, on the centre of the leaden disk h, which

forms the base of the camera, and which is marked with a dia-

metrical cross for purposes of registration. The small object to be

radiographed is placed in direct contact with the sensitized surface

of the plate without the interposition of black paper. It only re-

mains to pull down the cylindrical camera body into its groove and

to allow the appropriate rays of a Eontgen tube, with a very small

anti-cathode, to act for a convenient time in order to obtain, thanks

to the normality of the incident rays and to the suppression of the

paper envelope, the great clearness of detail, which allows of the
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SUMMAEY OF CUREENT EESEAECHES
RELATING TO

ZOOLOGY AND BOTANY
(PEINCIPALLY mVERTEBEATA AND CRYPTOGAMIA),

MICROSCOPY, Etc.*

ZOOLOGY.

VERTEBRATA.
a. Embryologry. f

Development of Symbranchus marmoratus.J—Monica Taylor has
studied the development of this eel-like fish (from the Gran Chaco),
which spends a considerable part of the year buried in the mud like a

Lepidosiren. It has a very long gill-chamber, with avascular lining and
a median ventral opening. The egg is small, and its development is

typically Teleostean and rapid. The larva hatches out in about seven
days at a tropical temperature. There is a larval rostrum (1 mm. in

length) which disappears before the adult stage is reached. As Agar
discovered, the larva has pectoral fins. The shoulder-girdle persists in

the adult. The pectoral fins develop early and rapidly, reach their

maximum size seven or eight days after hatching, and fall off when the
creature is ten days old. They are mainly respiratory organs, and
possess a rich network of capillaries. The estat3lishment of perfect

branchial respiration is coincident with the falling oft' of the fins. Xo
trace of pelvic fins has been found. Perforated gill-slits of the Elas-

mobranch type do not occur in early stages, the clefts only becoming
perforate aftei' they are covered by the operculum. When branchial

respiration is just beginning, the gill-chamber opening is a single

crescent-shaped one ; as development proceeds, a single median ventral

opening results. There is a blind diverticulum in the dorsal roof of
the mouth behind the hyoid.

The alimentary canal is solid at first, hollowed out secondarily, and
has no obvious connexion with the yolk. No air-bladder was detected.

The pyloric valves take the place of pyloric caeca and arise by out-

pushings of the intestine. The pancreas arises from a dorsal and two

* The Society are not intended to be denoted by the editorial " we," and they
do not hold themselves responsible for the views of the authors of the papers
noted, nor for any claim to novelty or otherwise made by them. The object of

this part of the Journal is to present a summary of the papers as actuallypub-
lished, and to describe and illustrate Instruments, Apparatus, etc., which are
either new or have not been previously described in this country.

t This section includes not only papers relating to Embryology properly so-

called, but also those dealing with Evolution, Development, Reproduction, and
allied subjects.

X Quart. Journ. Micr. Sci., lix. (1913) pp. 1-51 (4 i)ls. and 4 figs.).
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ventral rudiments. The liver is an elongated single lobe. There is

atypical thymus arising from clefts 2, '^, 4, and 5. A thyroid arises as

a solid median derivative of the floor of the pharynx. It is elongated

and bilobed anteriorly. The spleen develops early, is very conspicuous,

and multilobed at first.

The pronephric chamber and tubule are formed from the nephro-

tome of the third trunk myotome. There is no communication at any
time between splanchnocoele and nephrocoele of the pronephros. The
archinephric duct is formed from the nephrotomes of the segments
posterior to the third ; the conversion of these nephrotomes into a

duct takes place simultaneously, involving no backward growth of the

archinephric duct. The pronephros is still present in the oldest larva

examined. Mesonephric tubule rudiments occur from about segment 25
to segment 43, each arising as a rounded clump of darkly-stained cells

in the immediate neighbourhood of the archinephric duct. This rudi-

ment is gradually moulded into a twisted tubule, one end of which
becomes converted into a Malpighian capsule of the usual type, the

other end acquiring an opening into the archinephric duct. There
are no peritoneal funnels. Secondary mesonephric tubules arise in con-

nexion with the archinephric duct and with the primary mesonephric
tubules. The anterior much-coiled part of the archinephric duct, as

well as the mesonephros, is surrounded by pseudo-lymphatic tissue.

The development of the heart and vascular system agrees generally

with that described for other Telosteans. The free anterior part of

the left posterior cardinal disappears, the large right posterior cardinal

conveying the blood of the inter-renal vein to the heart. There is a

close connexion between the blood-vessels of the hinder ends of the

kidney and liver, recalling the posterior vena cava of Pohjpterus. The
sub-intestinal vein, the front end of which is the vitelline vein of the

earlier stages, persists in the adult as an hepatic vein. This hepatic

vein joins up with the left anterior cardinal and left jugular to form
the left ductus Cuvieri. The right ductus Cuvieri shows no special

peculiarity.

The brain is at first solid and is hollowed out secondarily. Sagittal

sections through the brain at different stages show the usual Teleostean

characters. The cerebellum is late in developing, and goes on growing
after metamorphosis. The optic lobes of the mature brain are rela-

tively smaller than in the developing one. The mid-brain of the adult

is the least conspicuous part. The mature brain is elongate, as also

are the olfactory and optic nerves, the divisions being well separated off.

Spermatozoa of Gorilla.*—G. Retzius finds that these closely re-

semble those of the chimpanzee. They are much nearer the human
spermatozoa than those of the chimpanzee are. There is considerable

variability in the length of the tail and in the shape and size of the

head. The more or less flattened head shows, when seen on its broad

surface, an elongated oval form. A cap covers the anterior half, but

is sometimes quite small. Seen edgewise, the head is conical, with a

broad rounded posterior darker portion, and a pointed clearer anterior

* Anat. Anzeig., xliii. (1913) pp. 577-82 (11 figs.).
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portion. It is sometimes thicker, sometimes narrower. The rounding-

off of the posterior part of the head is characteristic of the spermatozoa

of gorilla and man. The connecting portion is about as long as the

head ; it sometimes appears granular ; there is evidence of a spiral fibre

enclosing a straight rod.

Nucleolar Changes during* Oogenesis.*—Jozef Nusbaum has studied

the various changes in the nucleolus during the oogenesis in certain

deep-sea fishes

—

Argijropehcus hemigijmnus and Sternoptyx diaijliana.

The nucleolus and the structures into which it is transformed must be

regarded as almost pure chromatin. The nucleolus is a quite inde-

pendent structure, but it is probable that in the stage of disintegra-

tion of nucleolus and nucleus—when the chromatin of both becomes

like dust—there comes about some mingling, so that there is some
chromatin from both in the reconstructed chromosomes. The produc-

tion of thread-like and coil-like structures from the nucleolus is described,

and it is shown that this is not due to any " vacuolization " of the

nucleolus.

Mesoderm-formation in Megalobatrachus.f—Dan de Lange, jun.,

distinguishes four regions of mesoderm-formation. 1. The anterior

head-mesoderm arises independently of the dorsal plate as a more or

less paired outgrowth of the roof of the archenteron. From it arises

the whole of the head-mesenchyme in front of the tip of the notochord.

It becomes divided into a dorsal portion (the third somite of Van
Wijhe ?) and two ventral portions (the pre-mandibular and the man-
dibalar). The dorsal portion unites with the parachordal mesoderm,

the mandibular mesoblast with the pericardium.

2. The anterior unsegmented portion of the dorsal plate (proto-

chordal plate of Hubrecht ?) has a mixed origin. The sematogenic

dorsal plate projects into the head region, and there assimilates elements

of the archenteron-roof at its anterior margin. The latter remains for

a considerable time in connexion with the archenteron-roof.

Thus is explained the mixed character of this portion of the meso-

derm. On the one hand, it forms typically somatic organs, such as the

notochord ; on the other hand, it forms typical cephalic organs, such

as the pericardium and the heart. Moreover, this region forms the

mesoderm of the branchial region behind the hyo-mandibular.

3. The purely somatogenetic mesoderm is formed ])y inward prolifera-

tion of the dorsal plate at the somatopore margin, or by exaggerated

growth of the latter. The growing zone is circular, and the inward

proliferation at the dorsal side is much the more important factor. This

mesoderm portion is segmented, and from it arise the anterior twelve

somites of the trunk.

4. The urogenetic mesoderm is formed, after the closure of the

somatopore, from a growing zone lying in front of the neurenteric canal.

It remains restricted to the dorsal median line. From this zone arise

the posterior twelve somites of the trunk and all the somites of the tail.

* Anat. Anzeig., xliii. (1913) pp. 582-98 (1 pi. aud 11 figs.),

t Anat. Anzeig., xliii. (1913) pp. 250-79 (28 figs.).
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Development of Milk-teeth of Aard-Vark.*—Paul Heuser finds that
all the priniordia show a more or less well-developed enamel organ, and
that apart from the early atrophy of the enamel pulp they do not differ

from typical Mammalian primordia. He found fourteen primordia on
each side below, and twelve above. The resemblance between Orycte-

ropus and Dasypus as regards the early atrophy of the enamel pulp is

emphasized.

Early Stages in Development of Grass-snake.t — E. Ballowitz
points out that the forerunner of the blastopore plate in Tropidonotus
natrix is the " marginal sickle " which appears at the posterior end of

the embryonic shield. It is visible to the unaided eye as a narrow,
whitish, non-transparent curved ridge, with the concavity forwards. It

is soon accompanied by the transitory flat archistome-groove, with the
same curvature as the sickle. Under the shield and the blastoderm
there is a layer of yolk-entoblast. The cell-material of the marginal
sickle and the subsequent blastopore plate is due not only to the shield-

ectoderm, but to an accession of yoik-entoblast as well. In this mixed
cell-material there is abundant mitosis, leading on to the formation of

the blastopore-plate.

h. Histology.

Amitosis in Epididymis of Mouse. J—H. E. Jordan finds that

amitosis is the exclusive method of division of the ciliated epithelial cells

of the epididymis of the white mouse. In the vasa efferentia, due
mainly to the larger size of the cuboidal cells, the complete process can
be followed with absolute precision. Every possible phase is seen. There
is no regularity with respect to the orientation of the nucleus in the
cells, nor uniformity as to the plane of division with respect to the shape
or position of the nucleus. In the vas epididymis the relative number of

amitoses is slightly reduced. Not a single mitotic figure appears. Basal

granules and marginal plates are present throughout the epididymis.

Jordan's observations on the white mouse, supplemented by others

on the epididymis of rat, horse, bull, mule, rabbit, and dog, and on the

trachea of the cat and the ciliated cells of the gill of Unio, lead him to

conclude that the fundamental cause of amitotic division in ciliated

cells is the destruction of the centrosome in the formation of the basal

bodies from which the cilia develop. As Child has suggested, amitosis

may signify a lack of adequate nutrition, but the point of incidence of

the nutritive inadequacy is the centrosome of the cell.

Peculiar Forms of Cell in Tongue-epithelium of Guinea-pig-.i

Christian Ditlevsen describes narrow, curved, spindle-like cells, with

elongated nuclei and with a strong affinity for basic nuclear stains.

They occur in many guinea-pigs but not in all. They do not appear

* Zeitschr. wiss. ZooL, civ. (1913) pp. 622-91 (2 pis.).

t Zeitschr. wiss. ZooL, cv. (1913) pp. 178-91 (2 pis. and 2 figs.).

X Anat. Anzeig., xliii. (1913) pp. 598-612 (43 figs.).

I Anat. Anzeig., xliii. (1913) pp. 481-500 (5 figs.).
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to be migrant cells of a leucocytic character, but they are almost

certainly of epithelial origin. Transitional forms are described.

Medullary Endothelium.*—Hans Brass has studied the deposition

of pigment in the capillary endothelium of the medulla. The endo-

thelial cells are able by phagocytosis to ingest minute solid granules,

but not bacteria. In contrast to most vascular endothelial cells, they

take up and retain carmin particles injected into the blood. In the

rabbit, in normal conditions they are found to contain a yellowish-

brown pigment, which colours the capillary wall. This pigment is

modified haemoglobin, set free by the destruction of red blood-corpuscles,

but it gives no iron reaction. Thus, besides having a slight phagocytic

capacity, the cells have a synthetic power, shown in their assumption of

dissolved material in the blood and deposition of this in granular

form. In the dog the pigment-bearing cells are phagocytic more
markedly : theylingest erythrocytes and destroy them within themselves.

The pigment which the endothelial cells of the rabbit retain is re-

turned eventually to the blood-forming elements of the osseous medulla,

and doubtless utilized again in the formation of fresh erythrocytes.

Rupture of Heart-muscle-fibres. f—H. E. Jordan and James Bardin
have studied the relation of the intercalated disks to the so-called seg-

mentation and fragmentation of heart-muscle. They find that rupture

of cardiac muscle-fibres always occurs in relation to the intercalated

disks, that these cannot be interpreted as intercellular structures, and
that, therefore, " segmentation " and " fragmentation " are not to be

distinguished anatomically as ruptures occurring in the intercellular

and intracellular portions respectively of the heart-muscle. As the

heart-muscle apparently possesses a syncytial structure, and as rupture

of the fibres always occurs in relation to a single structure (i.e. the

intercalated disks), '' segmentation " and "fragmentation " are probably

the same process, exhibited in different degrees of severity.

Chondriosomes of Secretory Cells. J

—

G. Levi has studied these in

newts in particular, and finds that if they exhibit changes during the

phase of active secretion these are wholly of a passive sort. No ma-
terial continuity was demonstrable between chondrioconts and the

products of metabolism. The author is convinced that in sex-cells,

embryonic cells, and somatic cells of the adult, the chondriosomes are

permanent cellular organs, not susceptible of metamorphosis.

Intertubular Cell-mass of the Pancreas. §— Gakutaro Osawa calls

attention to the fact that in Lmumda yokohamse and Verasper variegatus

the cell-mass of Langerhans is free from the pancreas. He would call

it the organ of Langerhans as opposed to " islands " or secondary cell-

groups which are embedded in the pancreas. A similarly independent
organ of Langerhans has been reported by other investigators, e.g. by
Eennie in Lophius.

* Arch. Mikr. Anat., Ixxxii. (1912) Abt. l,pp. 61-78 (1 pL).

t Anat. Anzeig., xliii. (1913) pp. 612-17 (7 figs.)

t Anat. Anzeig., xlii. (1912) pp. 576-92 (12 figs.).

§ Anat. Anzeig., xliii. (1913) pp. 476-9 (1 fig.).
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Granula and Mitochondria in Somatic Cells.*—Julius Arnold
defeuds bis theory of the importance of the granula in the metabolism

of the cell. The formed elements of the plasma, whether they be

granules (plasmosomes or granula), or simple tilamentar granules (blas-

tomites), or mitochondria, have always an important role in the processes

of metabolism.

Hsematopoiesis in Chelonia.t— H. E. Jordan and J. C. Flippin find

that during the first half of embryonic life the area vasculosa of the

yolk-sac is the chief ha3matopoietic organ. During the second half

the bone marrow mainly subserves the haBmatopoietic function. After

the very earliest stages (8 mm. in length) the body mesenchyme
generally aids in the ha^matopoiesis. This process is especially active

in the head-region, about the cerebral vesicles, in the mesenchyme sur-

rounding the gut and the larger blood-vessels, in the dermis of older

forms, and in the interstitial membrane of the mesonephros. In the

latter the process is predominantly ieucopoietic, producing lymphocytes,

thrombocytes, and eosinophile granulocytes. Still another source of

lymphocytes is the endothelium of the blood-vessels, more particularly

of the smaller ones. The sinusoids of the hver, heart, and mesonephros
offer favourable locations, due to slowness of curi'ent, for cell prolifera-

tion.

The histogenesis of the blood is similar in the blood islands of the

yolk-sac, in the bone marrow, and in the body mesenchyme. A large

amoeboid cell—which traces its ancestry back to undifferentiated mesen-
chyme—with basophile cytoplasm and vesicular nucleus with nucleolus,

in short, the primitive blood-cell or ha^mogonium, differentiates intra-

vascularly into erythrocytes, extra-vascularly into granulocytes. The
undifferentiated proliferation products persist intra- and extra-vascularly

as lymphocytes. These lymphocytes remain as potential h^emogonia.

The endothelium of blood-vessels produces internally small lymphocytes

and thrombocytes : externally, lymphocytes and granulocytes.

The various types of blood-elements in the turtle trace their ancestry

back to a common progenitor, the " lymphocyte," whether produced in

yolk-sac, body mesenchyme, or bone marrow. The blood-platelets of

Mammals—detached cytoplasmic fragments of mega-karyocytes—corre-

spond to the spindle-cells of other Vertebrates. These spindle-cells

stand in direct genetic relationship to the endothelium of blood-vessels

and to the small leucocytes.

Innervation of Dentine. J—J. Howard Mummery has shown that

the dentine is richly supplied with nerves from the pulp, which do not

terminate, as has been hitherto generally supposed, at the inner margin
of the dentine, but enter the tubules of that tissue and traverse them
to their peripheral terminations at the enamel and cementum margin.

From the marginal plexus of the pulp, neurofibrils pass in great abund-
ance into the dentine tubules. In the majority of cases there appear to

be two fibres in each tubule.

* Anat. Anzieg, xliii. (1913) pp. 432-62.

t Folia HBematologica, xv. (1913) pp. 1-24 (1 pL).

I Proc. R. Soc, Series B, Ixxxv. (1912) pp. 79-80.



382 SUMMARY OF CURRENT RESEARCHES RELATING TO

c. General.

Pigment-formation in Amphibian Larvae.*— Myrtle E. Johnson
has found that pigment in tadpoles of Raaa and Hyla is not cor-

related with the amount of nutrition, as claimed by Tornier for

Pelohates larvae, Ijut, as suggested by instances cited by Darwin and
Wallace, is dependent rather upon substances specific for colour in the
nutritive material. These substances may bring about a change in

the amount of pigment-forming substances produced, or shghtly alter

the character or combination of these substances, and thus change the
amount or colour of the pigment. Feeding with lecithin checks the

pigment-formation to a noticeable degree. It is probable that a tyro-

sinase reaction, or a similar oxidase reaction, is the basis of pigment-
formation in the tadpole.

Attachment of Ova in Kurtus gulliveri.t—F. Guitel describes the

details of the method of fixation of the eggs in this fish from New
Guinea, which has been reported on hj Weber. As Weber showed,,

the eggs are fastened in a wreath on a bony hook of the supra-occipital

of the male. The females have no trace of the hook, and it does not

attain its full size in the male until the breeding season. The hook
bends forwards and downwards, and forms a ring or "eye." Through
this a round band passes, which is connected with numerous filaments

attached to the eggs. From 110 to 140 fine threads pass from each Qgg
and form the attaching band. Each filament has a fixed basal portion

adherent to the Qgg and a mobile twisted ribbon, the details of which
are described.

It is probable that, as in Cliiius argpMtatvs, the ovarian ovum has

layers of filaments twisted around it, and that these uncoil to form the
large mass of filaments.

Influence of Gonads on Sheep. J—F. H. A. Marshall finds that the

development of horns in the males of a breed of sheep in which well-

marked secondary sexual differentiation occurs (as manifested especially

by presence or absence of horns) depends upon a stimulus arising in

the testes. This stimulus is essential not merely for the initiation of

the horn-growth, but for its continuance, the horns ceasing to grow
whenever the testes are removed. The removal of the ovaries from
young ewes belonging to such a breed does not lead to the develop-

ment of definitely male characters, except possibly in an extremely

minor degree.

Structure of the Fowl's Syrinx. §—A. 0. V. Tymms gives a detailed

account of the structure of the syrinx in the common fowl. The fol-

lowing points are distinctive. The formation of a syringeal chamber
or " tympanum," with extensive membranous walls ; the presence of

membranous internal bronchial walls, with the connecting bronchio-

* Univ. California Publications (Zool.) xi. (1913) pp. 53-88 (1 pi.).

t Arch. Zool. Exper., lii. (1913) pp. 1-11 (1 pi. and 3 figs.).

X Proc. R. SocSect. B, Ixxxv. (1912) pp. 27-32.

§ Proc. R. Soc. Victoria, xxv. ^1913) pp. 286-306 (7 pis.).
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desmus ; the presence of the l)olt-Hke pessnlus, with its ventral and
dorsal triangular plates ; the verv vestigial condition of the last five

tracheal rings, the greater development of the first two bronchial

semi-rings, and the close relationship of all these elements with the

ventral and dorsal plates ; the very noticeal)le absence of muscles in

direct or intimate association with the syringeal membranes ; and the

complex and intimate relationship of respiratory air-sacs to the syrinx as

a whole.

Studies on the Mammalian Epiphysis Cerebri.* — H. E. Jordan
ogives a useful summarv of recent researches. Histolosrical studies

suggest that the pineal body has little functional value, limited to late

foetal or early post-natal (pre-pul)ertal) life, and this view is confirmed

by clinical and experimental observations. The practical absence of a

pineal body in the opossum (Jordan, 1911) adds further support to this

conclusion. Biedl, however, arrives at the conclusion that the pineal

body is an organ of internal secretion, with metabolic significance

limited to the young. The clinical symptoms associated with pineal

tumour may be due to pressure on the corpora quadrigemina, or, in-

directly, to disturbance of the pituitary body. There is some dis-

agreement as to histological details, some investigators finding evidence

of secretory cells, while others find none ; and this probably finds its

explanation in the fact that the pineal body, in common with rudimen-
tary organs generally, is the seat of regressive changes, and of some
degree of teratomatous alteration.

Tunicata.

Diazona violacea.t—W. A. Herdman shows that in the minute

structure of the branchial-sac the colonies of this beautiful Tunicate

from the Hebrides agree with those from the Mediterranean, though

there is a wide range-variation in the number of stigmata to a mesh,

and in the exact condition of the longitudinal bars. He calls attention

to the curious point that, whereas British specimens are green when
alive and become violet when preserved in spirit, Mediterranean speci-

mens are apparently sometimes violet and sometimes green, and the

latter do not always chano-e their colour when treated with alcohol.

INVERTEBRATA.

Mollusca.

n. Cephalopoda.

Vascular System of Octopods.J—G. Grimpe gives a very careful

account of the vascular system of Octopods, with especial reference to

Eledone mosckata. He has been able to correct a number of errors and
to supply a connected account of the finer details of the vascular system.

* Trans. Amer. Micr. Sec. xxxi. (1912) pp. 231-42.

t Journ. Linn. See. (Zool.), xxxii. (1913) pp. 163-71 (2 pis. and 2 f^gs.).

X Zeitschr. wiss. Zool., civ. (1913) pp. 531-621 ;3 pis. and 14 figs.).
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Arthropoda.

a. Insecta.

Haemolymph of Insects.*—Kurt Geyer has made an elaborate study

of the haemolymph, with especial reference to caterpillars and pupae.

A sexual difference is frequent, that of the females being green and
that of the males bright yellow to colourless. In the female's haemo-

lymph there is slightly altered chlorophyll ; in the male's there is xan-

thophyll or no pigment of this sort. As the result of many castration-,

transplantation-, and transfusion-experiments, the author concludes that

in insects the entire soma is sexually differentiated as respectively mascu-

line or feminine. The influence of gonadial hormones varies in different

types, according to the strength of the primary sexual differentiation of

the soma.

Enigmatical Peri-oesophageal Organ in Tineidge.f—A. Hufnagel
describes in GracuJarIa syringella and Hyponomeuta padella a peculiar

organ around the gullet in the region of the neck. It is a syncytial

ring, with scattered nuclei and ill-defined cell limits. Its elements

may be oesophageal cells which have migrated into the cavity of the

body. They appear in the larva ; multiply by karyokinesis till the

beginning of the third day of pupal life ; two lateral masses unite in a

ring ; the nuclei l^ecome irregular and lobed—the imaginal condition.

Spermatogenesis in Silk-moth.J—Naohide Yatsu has compared the

spermatogenesis of the wild silkworm {Theophila mandriana) and of

seventeen Japanese and other races of the domesticated Bombyx mori.

He found that all the chromosomes look almost alike, there being no
apparent correlation between external features and chromosomes. The
haploid number of chromosomes in the domesticated silkworm is twenty-

eight, contrary to Toyama's statement. In tJie wild form the haploid

number of chromosomes is twenty-seven. If the wild form is ancestral

to the domesticated form, two additional chromosomes have been gained.

But when and how these two came into existence is still an open question.

Not unlikely ancient people took hold of a mutant from the wild

Theopliila and succeeded in producing from it the races better fitted for

their need.

Nuclear Structure in Salivary Glands of Chironomous Larvae.

§

W. Faussek describes the minutiae of nuclear structure. Within the

definite membrane there is a nucleolus, or there may be two, and there

is the nuclear filament. The nucleolus consists of an internal and more
compact basichromatin, and an external oxychromatin which includes

granules of basophilous substance. Similarly, the nuclear filament con-

sists of basophilous granules in an oxyphilous matrix. The basophilous

granules are concentrated in transverse disks, which build up the

filament.

* Zeitschr. wiss. ZooL, cv. (1913) pp. 349-499 (8 pis. and 58 figs.).

t Comptes Rendus, clvi. (1913) pp. 1636-8.

X Annot. Zool. Japon., viii. (1913) pp. 215-20 (8 figs.).

§ Arch. Mikr. Anat,, ixxxii. (1913) Abt. 1, pp. 39-60 (2 pL).
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Oviposition in Ichneumon Flies.*—Iv. Cliewyreuv has experimented

with Pimpla instif/utor and other species, to which he gave pupae of dif-

ferent sizes, e.g. of Sphinx and of Fien's, some large and some small.

The eggs laid in large pupa? are mostly eggs which become females
;

those laid in small pupae usually become males. If only large pupae

are supplied, the progeny will be almost wholly female ; by supplying

only small pupae, the female offspring can be practically eliminated. It

appears as if the females, like queen-bees, adjusted thcykind of egg laid to

the nutritive conditions available. /

In another paper t the author refers to parth*nogenetic females.

While the fecundated females lay eggs which develop into both sexes,

those laid by virgin females produce males only. In the case of the

fecundated females, the eggs which produce males are unfertilized eggs,

and these are laid in smaller pupaa if any choice is afforded.

Glands of Dipterous Larvae. ±—D. Keilin finds four kinds of glands

with external secretion—salivary, mandibular, hypodermic, and peri-

stigmatic—^and gives a short account of their distinguishing features.

Salivary glands are of general occurrence. They have usually one epi-

thelial layer, but in Syrphin^e there is an additional fibrillar envelope.

The mandibular glands/are only known in the genus Sciarcul The peri-

stigmatic glands occur beside the stigmatic tuberclesc;. their secretion

keeps the stigmata from getting wet. Hypodermic "glands are known
only in few cases, such as larval Tipulids. Their secretion prevents

desiccation and also drowning. Some of the- hypodermic glands are

scattered cells, others are multicellular and^metameric. Of the multi-

cellular glands, some have no common cavity, but intracellular canals
;

others have a sac and no intracellular canals. They are absent from
the imaa^o.

Parthenogenesis in a Dipterou^ Insect.§—M. Goetghebuer observed

in a closed aquarium three successive parthenogenetic generations of

Corynoneura celertpes Win., one of the Tentipedidse. A case of parthe-

nogenetic p^edogenesis has been previously observed by 0. v. Grimm in

a Chironomid, and similar phenomena have been recorded in regard

to Tanytar^us by J. Zavrel. The reproduction of Corynoneura is

normally sexual, and the significance of the casual parthenogenesis re-

corded is unknown.

Spermatozoa of Orthoptera.||—J. Yesely discusses in particular the

so-called accessory chromosomes or monosomes of the spermatozoa of

Orthoptera. They are usually regarded as sex-chromosomes, and as

composed of a compact homogeneous substance. Vesely finds, how-
ever, that the monosome has a structure. On the surface of an achro-

matic central axis there is coiled a spiral of chromonema, which is

* C.R. Soc. Biol. Paris, Ixxiv. (1913) pp. 695-7.

t C.R. Soc. Biol. Paris, Ixxiv. (1913) pp. 698-9.

: Arch. Zool. Exper., Notes et Revue, No. 1, lii. (1913) pp. 1-8 (4 figs.).

§ Bull. Classe Sci. Acad. Roy. Belgique, 1913, No. 3, pp. 231-3.

II
Anat. Anzeig., xliii. (1913) pp. 569-76 (4 figs.).
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visible at certain periods and by special methods. The details of the

structure and its changes are described. But the main point is that

the monosome is a genuine chromosome, and has the same characteristic

structure.

f- Crustacea.

Ova and Vitelline Cells in Entomostraca.*—Y. Willem and L. de

Winter point out that Crustaceans show a variety of modes of ovum-
nutrition, analogous to the variety that obtains in Insects. In one of

the Copepods, Doropygus {Notopterophorus) gWher Thor., there is a con-

dition similar to the mero'istic ovary of Collembola, for abortive ova are

used for the nutrition of the successful ova. In other cases (such as

Cyclops, Canthocamptus, Diaptomus) all the oogonia may become ova
;

the ovary is panoistic, as in many insects. In the water-beetle, Dytiscus^

the oogonia exhibit a differential division, which results in a lineage of

ova and a lineage of nutritive cells. The same sort of meroistic ovary

has been observed in Cypris and other types.

Memoir on Hermit-crab.t—W. Gordon Jackson gives an account

of Ewpagurus heiiihardus^ including the minute structure of the gut

and digestive gland, the complex excretory system (with arborizations

in the cephalothorax and a large abdominal sac), the eye and otocyst,

and so on. He deals also with the gonads, the sex-cells, and the six

larval stages—four Zosea stages, a Glaucothoe, and an adolescent stage.

A very interesting account is given of the ecology of the hermit-crabs.

Tubicolous Idotheid.J— R. Issel gives an interesting account of,

Zenohiana prismatica (Risso), a small Idotheid which lives inside pieces

of stem (Zostera) or rootlet {Posidonia), and the like. The peculiarities

of habit in relation to the tubicolous mode of life are discussed.

Annulata.

Changes of Musculature in Sexually-mature Nereis fucata.§

H. Charrier finds that in the male " Heteronereis " the muscles thicken

greatly. In the epitokous forms each of the large longitudinal dorsal

muscles forms a longitudinal fold which projects into the coelom. But
in addition to the change of size and form, there is a remarkable and
intimate change in the minute structure. This change differs con-

siderably in different parts, and is carefully described.

Formation of Setae in Polych8ets.||—G. Pruvot has studied this in

Perinereis cidtrifera. The secretion of the substance of the seta3 is due

to setigerous cilia borne by the mother-cell or chaetoblast. The longi-

tudinal striae, which give the seta a fibrillar appearance, are traces of

the retreat of the cilia as the seta elongates. The cilia in question are

* Bull. Classe Sci. Acad. Roy. Belgique, 1913, No. 3, pp. 204-10 (1 fig.)-

t Liverpool Marine Biol. Committee, Memoir xxi. (1913) pp. 1-79 (6 pis.).

X Arch. Zool. Exper., li. (1912) pp. 479-500 (6 figs.).

§ Comptes Rendus, clvi. (1913) pp. 1331-2.

II
R6sum6s des Communications, 9e Congres Zool. Monaco (1913) ser 2, p. 11.
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intermediate between fixed cilia and vibratile cilia. The space in which
the cilia are formed, on the surface of the chaetoblast, corresponds to an
intra-cytoplasmic vacuole.

Nematohelminthes.

Minute Structure of Cells in Ascaris megaiocephala.*—B. Romeis
has studied the plastosomes and other details of structure in the muscle-

cells and in the cells of the uterus and the intestine. He deals in the

present communication chiefly with the epithelial lining of the uterus.

The cells are connected at their bases by narrow bands, but the Ijodies of

the cells protrude into the lumen like separate villi. The villus-like por-

tion often bears a clul)-like process, which has an amoeboid character.

As regards activity, a secreting and an absorbing function must be re-

cognized. The cells secrete the viscid fluid which is found between the

eggs and a digestive ferment w^hich acts on degenerating sperms. The
sperm-debris is absorbed.

The cytoplasm is full of plastosomes, which are arranged in a long

thread in a well-defined reticulum. There is also a supporting fibrillar

framework in the cytoplasm. There are also fat-globules and vacuoles,

besides other complications.

Platyhelminthes

.

British Fresh-water Turbellaria.t— Henry Whitehead makes a

welcome addition to our knowledge of British fresh-water Turbellaria.

He deals with the Rhabdocoelida, giving a general account of them, and
communicating notes on typical species collected in the neighbourhood
of London

—

Catenula lemnee, Microstomum lineare, Dalyellia viricUs,

species of Mesostoma, Bothrotnesostoma personamm, and Gyratrix herma-
'pliroditus. A list is given of the thirty species which have been recorded

from the British Isles.

Incertae Sedis.

Variations in Hooks of Statoblasts in Pectinatella mag'nifica.l

Annie P. Henchman and C. B. Davenport have studied the margin
hooks. The number varies from eleven to twenty-six, and inside one
and the same colony there is great variability. There is a marked
difference in the average number of hooks in mid- and late-summer

statoblasts, and the study suggests that this is not merely due to the

differences of age, temperature, and food conditions in the two seasons,

but probably also to the circumstance that the biotype that forms many
hooks is one that develops later in the season than the others.

EcMnodernia. '~
.^

Eyes of Starfish. §—Helmuth Plessner has studied the function of

the eyes in Asteria^ ruhens and Solaster papposus^ and finds that they

perceive distant illumination which is in contrast positively or negatively

* Anat. Anzeig., xliv. (1913) pp. 1-14 (1 pi.).

t Journ. Quekett Micr. Club, xii. (1913) pp. 45-56 (1 pi.).

X Amer. Naturalist, xlvii. (1913) pp. 361-71.

§ Zool. Jahrb., xxxiii. (1913) pp. 361-86 (7 figs.).
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to that of the immediate surroundings. The skin also reacts to light and
shade close at hand, and the tAvo sensory functions (of eyes and skin)

seem to interact. There is no evidence of image-forming or detection

of movements on the part of the eyes. The " eye " of Asterias is a

cushion at the base of the terminal tube-foot, and consists of numerous
minute pits. Each is an insinking of the epithelium, lined by pig-

mented rod-like sensory cells, surrounded by supporting cells, contain-

ing a watery transparent " emblem," closed in front by a lens, and over

that the cuticle.

Study of Spatangids.*—D. A. Gandolfi Horyold finds ciliated epi-

thelium at the base at least of the spines which surround the madre-
poric plate, and a mucus secretion on the part of glands which lie

along the spines. It appears to be all-important that the madeporic

plate be kept clean from sand-particles and all debris, and if the tuft of

adjacent spines be removed then the Spatangid can no longer burrow.

Coelentera.

Structure of Sidisia.f—Fritz F. Livowsky has revised this genus of

sea-anemones, which is better known by the name Epizoa7ithus, and has

also given an account of the general and minute structure of the

polypes. The genus includes macrocneme Zoanthids, with a simple

sphincter-muscle lying in the mesogloea of the wall. The cavities or

diverticula of this muscle is only in a few cases in connexion with the

endoderm. The outer wall is always covered with incrustations ; the

ectoderm is usually continuous ; the mesogloea shows ectodermal canals

which sometimes coalesce in an annular sinus. The polyps are dioe-

cious. The coenenchyma usually covers the whole of the substratum, but
it maybe ribbon-like or quite reduced. Numerous species are described.

Protozoa.

Foraminifera as World-builders. J—Edward Heron-Allen and Arthur
Earland discuss the part that Foraminifera have played in forming

limestones and other rocks. There is no unquestionable evidence of

Pre-Cambrian Foraminifera, though Kirkpatrick maintains the Forami-

niferal character of Eozoon. Many relatively complex forms occur in

Cambrian strata ; there are many records of a few forms in the Silurian
;

the Devonian period presents but a single record ; in the Carboniferous

they begin to form enormous deposits ; the Permian and Permo-
Carboniferous rocks show a decline in the importance of Foraminifera ;

in the Trias and Jurassic they occur in many horizons, but do not

constitute any large proportion ; in the Cretaceous there were many
forms, but their number is as a rule small, compared with the whole bulk

of amorphous matter in the beds—the so-called " spheres " of the chalk

not being Foraminifera ; in the Tertiary times the Foraminifera had

* R6sum6s des Communications, 9e Congres ZooL, 1913, pp. 20-1.

t Zool. Jahrb., xxxiv. (1913) pp. 557-614 (1 pi., 14 figs., and map).

t Journ. Quekett Micr. Club, xii. (1913) pp. 1-16 (8 pis.).
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their Golden Age, and formed great deposits ; with the passing of the

Eocene period the Foraminifera lose their all-important position as

rock-builders ; nowadays a few pelagic genera are building up great

quantities of Globigerina ooze on the sea-floor.

Selective Nutrition in Infusorians.*— S. Metalnikow finds that

Infusorians " learn " not to feed on injurious substances. They begin

by sweeping them in, but in several hours or days they cease doing so.

The less nutritive the substance, the quicker they are to cease ingesting

it. Thus they stopped ingesting emulsion of aluminium, sudan, red

phosphorus, and the like, long before they ceased ingesting carmin or

sepia particles. Of course, they may be killed right away by the first

ingesting, e.g. by particles of arsenic salt ; but if the substance experi-

mented with be not very injurious, they " learn " not to take any more
of it.

In another paper t the author reports the results of further experi-

ments. He gave the Infusorians a mixture of carmin and sepia, to

others carmin alone, to others sepia alone. The majority did not ingest

the mixture, nor the carmin particles, but did ingest the sepia in large

quantities. Bacteria were ingested abundantly, so were aluminium
particles. But when carmin was added to the bacteria or to the aluminium
there was no ingestion. If sepia was added the ingestion went on as

usual

.

Effect of Conjugation in Paramoecium.J—H. S. Jennings has made
a large number of careful experiments bearing on this problem. The
chief positive results are :—(1) that conjugation increases -variation,

giving rise to heritable differentiations
; (2) that it results in bi-parental

inheritance
; (3) that the fission rate is lower after conjugation ; and

(4) that the mortality is as a rule higher, and abnormalities are more
common, among the descendants of conjugants than among those of non-

conjugants.

In higher animals, fertilization initiates development and secures

bi-parental inheritance(which implies variety)—two logically independent

functions. In Infusorians conjugation has the role of securing bi-parental

inheritance, with varying mixtures of the characteristics of the two
parents. It is usually induced by an unfavourable change of conditions,

a change of such a nature that the organisms begin to decline. Then
conjugation occurs, so that new combinations are produced, adapted to

varied conditions, and some of these new combinations may survive.

Conjugation does not produce rejuvenescence, for after conjugation

most of the animals are less vigorous than before. What conjugation

does is to bring about new combinations of germ-plasm. One result of

this is to produce bi-parental inheritance ; another is to give origin to

many variations, in the sense of inherited differentiations between dif-

ferent strains. Some of the new combinations are better adapted to the

existing conditions than others.

* G.R. Soc. Biol. Paris, Ixxiv. (1913) pp. 701-3.

t G.R. Soc. Biol. Paris, Ixxiv. (1913) pp. 704-5.

X Journ. Exper. Zool, xiv. (1913) pp. 279-391 (2 figs.).
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Bi-parental Inheritance in Paramoecium.*—H. S. Jennings and
K. S. Lashlej have been able to demonstrate that bi-parental inheritance

exists in Parammcium as a result of conjugation.

After conjugation a considerable number of the lines of progeny
descended from the conjugants die out or are weak. In many of these

cases the lines descended from the two members of a pair differ in

their fate, one dying or reproducing slowly, while the other lives and
reproduces vigorously. It has been held that this indicates an in-

cipient sexuality— the " male " reproducing little or not at all, the
" female " reproducing vigorously. The two members of the pair

were thus held to be less alike in their vitaUty and reproductive power
than would be the case if the deaths and the variations in reproductive

power were distributed without reference to the pairing.

The tenability of this interpretation has been carefully tested by
a method of analysis. It has been found (1) that conjugation has the

effect of making the progeny of the two members resemble each other
in vitality ; and (2) that conjugation has the effect of making the

progeny of the two members alike in their reproductive power.

These relations give no evidence for sexuality considered as a

tendency for the two members of a pair to be diverse in vitality and
reproductive power. The condition actually existing is the reverse one.

What they show is that bi-parental inheritance occurs as a result of con-

jugation, the vitality and rate of reproduction being affected by both
parents, so that the progeny of the two resemble each other in these

respects.

Explosion of Starved Ciliata-f—Emile Yung subjected various

Ciliata {Paramecium caudatum^ Frontonia Imcas, and Stylonichia ])n,8-

tulata) to a prolonged fast, and observed the effects on the minute
structure. In the two species first named a peculiar phenomenon was
observed after a complete fast of 11 to 21 days. Under the influence of

a knock, or the vibrations of a metal plate, the Infusoriaus underwent a

sort of explosion, so that only shreds of membrane and granular debris

remained. It may be that abundant explosive " trichoplasm " is pro-

duced during the starving period. The whole organism explodes just as

a trichocyst does.

Fla^ellata and Ciliata of Clare Island and District.^— J. S.

Dunkerly reports on a collection of fresh-water and parasitic Infusorians.

Ninety species are recorded for Ireland for the first time ; about twenty
are probably new to Britain. Two new species of Le'ptomonas, parasitic

in insects, are described. Among the interesting forms are :

—

Mastiga-

mmha mverteris, M. butschlii, MulticiUa palnstris, Anthophysa vegetans,

Monas vivipara, Sennia commatata, Petalomonas steinii, Gyrocoris

oxyura, and Vaginicola hiltschUi.

* Journ. Exper. Zool., xiv. (1913) pp. 393-466 (2 figs.).

t Il6sum6s des Communications, 9e Congres Zool. Monaco, 1913, ser. 2, p. 8.

+ Proc. R. Irish Acad., Clare Island Survey, Parts 61-2 (1913) pp. 1-20 (2 pis.).
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Trypanosome Studies.*—Sir David Bruce, D. Harvey, A. E. Hamer-
ton, J. B. Diivev, and Lady Bruce, communicate the results of further

investigations of Trypanosomes in Nyasaland. They find that 31 • 7 p.c.

of the wild game in the fly-country below Kasu Hill harbour pathogenic

trypanosomes. The species are Tryponosoma hrvcci vel rkodesiense

(7 "8 p.c), T. peconim (14* -4), T. simiee (1'7), 2\ caprae (11 '1), and

T. ingens (1*7). The infected animals are a standing danger to the

native inhabitants and to the domestic animals. They should be wiped

out. So far no pathogenic trypanosomes have been found by the Com-
mission in the blood of animals living in fly-free areas.

Th^ investigators find t that T. caprse belongs to the same group as

T. vivax and T. imiforme, and affects the same animals—cattle, goats,

and sheep. Monkeys, dogs, and the smaller laboratory animals, are

immune. The carrier is Glossina rnorsitans, and the reservoir of the

virus is the wild game living in the " fly-country."

They also find J that five human strains of trypanosome, isolated

from four natives in Nyasaland and one European in Portuguese East

Africa, belong to the same species— T. rkodesiense (Stephens and
Fantham). Evidence is accumulating that this species and T. hrucei

(Plimmer and Bradford) are identical.

Spirochaets of Fishes. §—0. Duboscq and C. Lebailly have studied

the SjDirochiets of the intestine and of the blood in numerous fishes.

Spirochffits of the type Treponema gadi occur constantly in GoUiis paga-

neJhis, accidentally in Syngnatlms acus and Gasterostens spinachia. In

Trigla lucerna there is an abundant species {Treponema triglse sp. n.),

which occurs in two forms in the rectum. Spirochetes are known to

occur in the blood of half a dozen fishes, and the authors raise the list to

nine. These belong to the Scombriformes, Gadiformes, and Blennii-

formes, groups which are particularly infested with intestinal Spirochets.

In Lepadogaster and in Gadiformes it has been proved that the in-

testinal Treponemes penetrate the rectal epithelium and reach the lymph
spaces. In Gadus tninutus, G. luscus, Onos mustela, 2ind Blennms j^holis,

forms indistinguishable from the rectal Treponemes, occur in the blood.

In other cases {Merlangus poUacMus and Lepadogaster) the form that

occurs in the blood is different in type from that in the rectum, but this

may be an adaptive or modificational difference.

Structure of Sarcosporidia.||—A. Alexeieff has made a careful study

of the minute structure of Sarcosporidia—particularly as regards the

cyst and the spores. The envelope of the cyst belongs to the host ; the

parasite itself is naked and remains always intracellular. The nucleus

of the spore of the Sarcosporidia is of a type which is very common
among Protists, but with this peculiarity, that the karyosome is peripheral

and may even be extruded from the nucleus. There is no polar capsule

in the spore. The spore 'has all the characters of a glandular element.

* Proc. Eoy. Soc, Series B, Ixxsvi. (1913) pp. 269-77.

t Proc. Roy. Soc, Series B, Ixxxvi. (1913) pp. 278-84 (1 pL).

X Proc. Roy. Soc, Series B, Ixxxvi. (1913) pp. 285-302.

§ Arch. Zool. Exper., lii. (1913) Notes et Revue, No. 1, pp. 9-24 (7 figs.).

11
Arch. Zool. Exper., li. (1913) pp. 523-69 (3 pis.).
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The spores of a cyst exhibit a process of physiological degeneration

operating in a centrifugal direction.

It is emphasized that the envelope of the cyst is elaborated entirely

by the host, and that the spherical grannies of the median segment of

the spore represent so many karyosomes extruded from the nuclear area.

Each granule is a " pyrenosome "—to use the term applied by Yigier to

similar formations in the glandular cells of Metazoa. The process may
be the equivalent of a sexual process, for its consequence is the re-

establishment of a normal caryo-cytoplasmic relation.

Intestinal Parasites of Tadpoles.*—B. Collin has especially studied

the tadpoles of Alytes obstetricans, and found, besides bacteria, a con-

siderable number of interesting Protozoa. He describes Entamceba
(Ldschia) ranarum Grassi (with direct and also somewhat complex nuclear

division), Mastigina liylse (with a flagellum inserted in the nucleus),

Chilomastix caulleryi, and otlier Flagellates ; Nyctotherus cordiformis and
Opalina cincta sj^. n. among Ciliata.

New Ellobiopsid.f — B. Collin describes Parallobiopsis coutieri

g. et sp. n., frgm the abdominal limbs, the gills, and the internal surface

of the cephalothorax of Nebalia bipes. It is a strange parasite, which
ranks beside Ellobiopsis Caullery

—

Ellobiocystis and Staphylocystis

Coutiere—problematical forms which may be provisionally placed near

the parasitic Peridinids. The organism was fixed to the chitin by a

circular sucker : its body is divided by partitions ; the basal joint is

followed by a clearly marked zone of rapid growth—a sort of meristem
;

the dimensions may be 150 /x by 50 /x. There is an interesting nuclear

dimorphism—trophic macronuclei and germinative micronuclei. In the

distal joint the micronuclei are elongated, and arranged in a peripheral

layer as if before sporulation.

* Arch. Zool. Exper., ii. (1913) pp. 59-76 (12 figs.),

t Comptes Rendus, clvi. (1913) pp. 1332-4.
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BOTANY.

GENERAL,
Including the Anatomy and Physiology of Seed Plants.

Cytology,

Including: Cell-Contents.

Nuclei in Plants. "^—H. A. 0. Miiller has studied nuclear division

in plants, and finds that in Najas marina the longitudinal splitting of

the chromosomes takes place first in the prophase and not in the

telophase, as has been stated by recent authors. The present work is

an important contribution to our knowledge of prophase, and is divided

into three sections :—(1) the separation and individualizing of the

chromosomes
; (2) their characteristic division

; (3) their assumption
of definite form subsequent to longitudinal splitting. The number of

chromosomes in N. marina is fourteen, and there is a great dissimilarity

in size, a fact which appears to favour dissimilarity in character. In
conclusion, the author remarks upon the variation in the number of

chromosomes in the Lihiflor^e, e.g. in Albuca 27, in Bulbine 13, in

Nerine 11, in Scilla 9, in Chionodoxa 9, etc.

Number of Chromosomes in Triticum and ^gilops.t—W. Bally

finds that in ^gilo}3s ovata the number of chromosomes is sixteen, i.e.

double the number in Triticum^ and that in the heterotypic spindle the

two types of chromosomes differ perceptibly from one another. The
author now intends to study the problem experimentally and cytologic-

ally, but at present he has only been able to examine one bastard of

JEgilops, and in this there are fourteen haploid chromosomes ; the

reduction-division was normal, although the plants did not produce any
pollen.

Structure and Development.

Vegretative.

Evolution of the Sieve-tube.J—A. F. Hemenway has studied the

histology of the sieve-tube in a large series of species, including both

woody and herbaceous plants. In studying the phloem of the dicoty-

ledons, it has been found that there is a gradual transition from the

gymnospermous type of sieve-tube to the so-called dicotyledonous type,

as seen in the Composite. At the first stage in advance the lateral

plates are smaller and have smaller meshes than the terminal plates

;

then, as the terminal wall becomes more and more at right angles to

* Arch. f. Zellforsch., vii. (1912) pp. 1-51 (2 pis.). See also Zeitschr. Bot., iv.

(1912) pp. 661-2.

t Ber. Deutsch. Bot. GeselL, xxx. (1912) pp. 163-72 (1 pi.).

: Bot. Gaz., Iv. (1913) pp. 236-42 (1 pi. and 3 figs.).
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the lateral walls, the number of terminal plates decreases until there is

only one terminal plate with relatively large meshes, and the lateral

plates become " sieve-fields " or lattices. Palseobotany, ontogeny, and
studies of xylem have induced many botanists to believe that herbaceous
plants are more advanced in their evolutionary development than woody
plants. This study of the sieve-tube adds another argument in favour
of this view.

Comparative Anatomy of Dune Plants.*—Anna M. Starr has

made an extended study of the plants of the Indiana dunes, and sum-
marizes the following conclusions.

Conditions in the dunes are severe for plant-life, including direct

illumination and reflection, extremes of temperature, strong winds,
sand-blast, and sandy soil, the result of all these factors being increased

evaporation. The presence of considerable water above the water-table

makes conditions less severe than they otherwise would be. The
response to these conditions by true dune plants is seen in the pre-

dominance of low vegetation, long roots, woody stems, thick leaves

(which may be reduced, equilateral, evergreen, or folded), succulence,

hairs, thickened epidermis and cuticle, deep palisade, sunken stomata,
and well developed mechanical and conductive tissues in all parts.

Plants generally growing in mesophytic situations, when found also

on the dunes, show the following modifications : (a) in the leaf—increased

thickness, decrease in depth and increase in surface-extent of epidermal
cells, increase in thickness of the outer wall of the epidermis and of the
cuticle accompanied by ridging, increase in palisade, in hairs, in con-
ductive and mechanical tissues

;
{b) in the stem—decrease in the length

of internodes, increase in the number of vessels and in the area of their

cross-sections, giving greater conductive space, increase in thickness of

the walls of vessels and of the fibres accompanied by decrease in lumen
of fibres, giving more wood, increase in the number of growth-rings in

stems of a given size, showing slowness of growth, increase in mechanical
tissues outside the wood, and increase in cork.

Reproductive.

Development of Microsporangia and Microspores of Abutilon
Theophrasti.t—V. Lantis finds that Abutilon Theophrastl shows the

single row of archesporial cells that has been reported for the other two
investigated species of Malvaceae, and in the formation of primary
parietal and primary sporogenous layers there is also great similarity.

In Abutilon, however, each primary sporogenous cell produces four
mother-cells, while in the other Malvaceae studied only one is formed.
The mother-cell stage in Abutilon persists until three parietal layers,

the inner being a well developed tapetum, are fully formed, after which
the characteristic heterotypic and homotypic divisions take place

rapidly. This period of tetrad formation is marked by a multiplication

of nuclei in the tapetal cells. The arrangement of the microspores in

the tetrad is tetraliedral and very regular. Tlie tapetum continues to

* Bot. Gaz., Iv. (1913) pp. 265-305 (35 figs, in text),

t Bot. Gaz., liv. (1912) pp. 330-5 (text figs.).
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enclose the microspores until they develop their own cell-walls and the

wall of the mother-cell disorganizes, when the tapetal cells gradually

disappear. This long persistence of the tapetum is also true of Altheea

rosea. The spherical pollen-grain of Abutilon agrees with that of other

described Malvace^ in the number of nuclei and the structure and
composition of the walls.

Seed-development in Parthenocarpic Fruits.*—G. Tischler has

studied the development of the seed-structures in parthenocarpic fruits

of Ficus carica^ Ananassa satim, Musa sapientum, and Muehlenheckia

platyclados, with the following results. In Ficus, endosperm-formation
takes place independently of any external cause, and although the cells

thus formed frequently abort, they often attain maturity and their

reserve-materials are identical with those resulting from fertilization.

The cells may enclose more than one nucleus each, but fusions then

take place. The unfertilized egg-cell often enlarges considerably, and
one case where cell-division occurred, is regarded by the author as an
instance of true parthenogenesis on a very low scale. In the ripe seeds

it appears as if there were several distinct groups of endosperm, and
in one instance the arrangement closely resembled that of an embryo-
sac with micropylar and antipodal regions, embedded in ripe endo-

sperm.

In varieties of Ananassa obtained from Java, endosperm-formation
began independently of fertilization, but development usually ceased

before the appearance of cell-walls. In varieties obtained from Ceylon,

there was no parthenogenetic endosperm, but cellular outgrowths of the

nucellus were observed, which strongly resembled early embryonic
stages, besides which there were hair-like structures which swelled in a

thyllose manner. These phenomena were accompanied by a great

increase in the number of nuclei. In some varieties oi Musa, partheno-

genetic development continued as far as the formation of an eight-nuclear

embryo-sac, but degeneration then took place. In JIuehhnbecJcia there

is well-marked parthenocarpy, but everything aborts with the exception

of the stony outer shell of the fruit.

CRYPTOGAMS.
Pteridophyta.

(By A. Gepp, M.A. F.L.S.)

Development of Marsiliacese.f—F. Schneider writes on the de-

velopment of the Marsiliacese, of which he has examined several species,

as well as Pilularia glohulifera L. Their anatomical structure differs

only in unimportant points. The axis, which has a strongly-curved

apex, grows by means of a three-sided apical cell, which is so arranged

that it turns one lateral surface to the ground. Thus there are one
ventral and two dorso-lateral series of segments. The division of the

segments was followed throughout, and the limits of the tissues traced

* Jahrb. wiss. Bot., xxv. (1912) pp. 1-84 (2 pis. and 30 figs.),

t Flora, V. (1913) pp. 347-68 (figs.).
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to the oldest walls. The three-sided g^rowing point of the leaf arises in

the dorsal half of a middle story of a dorsal stem-segment. It is

formed when the segment consists of four stories, and takes up an
eighth of the segment-surface. The apical cell of the leaf lies with the

longitudinal axis of its basal surface obliquely to the longitudinal direc-

tion of the shoot. After the formation of the lamina the apical cell of

the leaf of Marsilia divides by a periclinal wall and is thus put out of

action. This was not observed in Pilularia. The lateral branch arises

from the ventral half of those dorsal segments, which also form a leaf.

It is developed at the same level as the leaf. The roots are formed
from the ventral segments, alternately right and left of the medium
ones. The root-mother-cell is formed when the segment consists of

four stories, from one of the middle stories.

Root-structure of Azolla.*—G. Chauveaud, writing in correction

of a statement recently made by C. Queva about the structure of the

roots of AzoUa /ilicidoides, shows that it really belongs to the general

type, and possesses two strands formed each of a single sieve-tube alter-

nating with two vascular strands. In each of the latter are two vessels

very unequal in size and in time of differentiation. The smaller vessel

is formed very early, and is liable to be crushed and obliterated by the

larger vessel, which is differentiated later. Hence the smaller primary
vessel has escaped the notice of Van Tieghem and other workers.

Reduction of the Suspensor in Selaginella.f—H. Bruchmann
continues his investigations of the embryology of SelagineUa. In a

previous paper he described the reduction of the suspensor of S. Galeottei,

a phenomenon till then unrecognized in the genus ; and in the present

paper he gives the result of his examination of S. Kraussiana and S.

Foulteri. In both these species he finds that the suspensor is unde-

veloped, and its function is performed by an embryo-tube. The various

stages of this development are described and figured. Incidentally the

author states that the plant advertised for sale in several of the cata-

logues of University Gardens as SelagineUa stolonifera Spring is not

rightly determined, but belongs to the group of S. Martensii.

Fossil SelagineUa in Sussex. J—A. C. Seward describes and
figures the remains of a new British fossil SelagineUa—Selaginellites

Datvsoni—found in the Wealden Clay near Hastings. The structures

described are the microspores, megaspores, sterile and fertile shoots.

The plant may have been related to SelagineUa rupestris. The size and
sculpture of the spores recall *S'. serpens^ S. canaliculata, and others.

Drymotsenium Nakaii.§—B. Hayata describes and figures the

structural peculiarities of Drymotsenium Nakaii^ a new species from
Formosa, of a hitherto monotypic genus created by T. Makino in 1901.

It differs from Vittaria in its articulated fronds and anastomosing veins,

* Bull. Soc. Bot. France, Iviii. (1911) pp. 79-82 (figs.).

t Flora, V. (1913) pp. 337-46 (figs.).

i New Phytologist, xii. (1913) pp. 85-9 (1 pL).

§ Bull. Soc. Bot. France, Iviii. (1911) pp. 563-6 (pi. and figs.).
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from Teenitis by its simple fronds, and from Drymoglossimi by its

monomorphous fronds. The new species approaches more nearly to

Vittaria than does the type D. Miyoshianam.

Polypodium vulgare.*—R. de Litardiere publishes his morpho-
logical, anatomical, and biological researches on Polypodium vulgare

subsp. scrrafum, illustrated with figures of the arrangement of the

vascular bundles in the petiole, and comes to the conclusion that it is

impossible to maintain serratum as a subspecies. It is better to regard

it as a variety ; and a definition of it is given. The varieties murale,

attenuatum. and serratum pass insensil)ly into one another.

Botrychium at Chamonix.t— L. de A^ergnes, recording the discovery

of BotrycJiium lanceolatum Aongstr. at Chamonix, shows that Payot

found the same species years ago and described and figured it as B.

Eeuteri, but at other times confounded it with B. matricarisefoUum and
B. simplex. In all, Payot collected and distributed five species at

Chamonix

—

B. Lunaria Sw., B. matricariaefolium A. Br., B. lanceolatum

Aongstr., B. simplex Hitchc, B. rafsefolium A. Br. Some of these

species are rare, poorly represented in herbaria, and little known to

many botanists.

Bryophyta.

(By A. Gepp.)

Morphology of Calycularia radiculosa.J—D- H. Campbell gives

an illustrated account of the structure and development of Calycularia

racliculosaj an anacrogynous thalloid hepatic from Java, under the head-

ings : General morphology ; the male plant ; archegonium ; the sporo-

phyte ; the spore-division. Schiffner referred the species to the genus

Morkia. Campbell thinks that it indicates a new genus intermediate

between Morkia and some of the less specialized forms like Makinoa and

Pellia.

Marginal Cells of Jungermannia-l eaves. §—A. J. M. Garjeanne

has made a study of the marginal cells of leaves of certain Junger-

mannie^, and gives the following resume of his results. His work was

carried out between September and December, and he does not therefore

guarantee that the results hold good for other seasons. 1. The thicken-

ings of the marginal cells of many Jungermanniese, and especially those

of the starting-points of the anticlinal walls, are stouter when the

plants are exposed to a stronger variation of the water-content. 2. The
marginal cells are distinguished not only by their form and thickenings,

but by containing less protoplasm and a smaller number of oil bodies

and chlorophyll corpuscles. 3. They also are often distinguished from

the lamina-cells by staining more deeply with aqueous solution of

methylen-blue, and with other basic aniline dyes. 4. They also stain

deeply with silver nitrate, more than most leaf-cells do. 5. These

* Rev. Gen. Bot., sxv. (1913) pp. 97-103 (figs.),

t BuU. Soc. Bot. France, Iviii. (1911) pp. 222-4.

X Dudley Memorial Yolufiae. Stanford University, California, 1913, pp. 43-61

{12 figs.). § Flora, v. (1913) pp. 370-84.
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strongly staining cells have the capacity of emitting regeneration-shoots
;

the staining is not due to tannin, but to store-material connected with
regeneration-capacity ; but this store-material is capable of being trans-

ferred to any other living cell.

Peristome in Ceratodon purpureas.*—A. W. Evans and H. D.
Hooker give an account of the development of the peristome in

Ceratodon purpureus, a member of the Haplolepidese. The original

amphithecium, eight cells in transverse section, divides by periclinal

walls into an inner and an outer layer. From the inner amphithecial

layer is developed the inner peristomial layer, consisting of twenty-four

longitudinal rows of cells. From the outer amphithecial layer is cut

off the outer peristomial layer, sixteen longitudinal rows of cells. Ridges
of thickening, representing the future teeth, are laid down upon the

periclinal walls between the two peristomial layers. There are then
eight groups of cells or cell-rows of the peristomial layers, each com-
posed of two from the outer layer and three from the inner layer, and
each group gives rise to two teeth. In the upper part of each group
four strands of thickening are laid down, representing the two slender

branches of each tooth of the pair ; in the lower part of the group only

two such strands are formed. Thickenings of transverse walls and of

certain radial walls become respectively the transverse ridges and the

inner median longitudinal line of the teeth.

Riella Reuteri.f—L. Trabut, in writing of the presence of two
species of Riella in Tunis— J?. helicophylla and R. Reuteri, discusses all

the Mediterranean species of the genus, and comes to the conclusion

that R. Retiteri is a variable species ; that the type from Greneva is a

reduced form with spores measuring 50-55 fx ; that R. Battandieri, from
Algeria and Tunis, is a form of it, almost as much reduced, but with
larger spores, 60-65 /x : that R. gallica, from Roquehaute and Agde in

the south of France, is a robust form of it, with its vegetative period

prolonged in summer by propagula, and with spores 75-80 ft. Photo-
graphs of stages of R. Battandieri and R. gallica are given.

Bohemian Sphagnacese.J—K. Kavina publishes a monograph of

the Sphagnace^ of Bohemia, comprising an historical account, mor-
phology, anatomy, biology, phytogeography, classification, with descrip-

tions, synonymy, literature and exsiccata-references, figures, etc., and a

bibliography. The text is Bohemian.

Japanese Saline Moss.§—E. B. Chamberlain gives a translation of

a paper by S. Okamura on a new Japanese moss, Dicranella salsugiiiosay

which grows on the seashore near Yusaki in the province of Wakayama,
and, as analysis shows, absorbs a considerable proportion of salt from
the spray. The structure of the plant is described, and a suggestion is

made that a chemical comparison should be made with Grimmia
maritima.

* Bull. Torrey Bot. Club, xl. (1913) pp. 97-109 (figs.).

t Bull. Soc. Bot. France, Iviii. (1911) pp. 171-4 1 pi.).

X SB. k. bohm.Ges. Wiss., 1912, No. 11 (Prag. 1913) 219 pp. (2 pis. and figs.).

§ Bryologist, xvi. (1918) pp. 46-7.
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Moss-g-alls in Bavaria.*—J. Fainiller discusses instances of moss-

g'alls noticed by him in Bavaria, on seventeen species of mosses and
three species of hepatics. He figures the malformations caused in some
of the leaves.

Rare European Mosses.f— G. Roth publishes diagnoses and figures

of some new and little known European mosses, forming a supplement
to his Europiiische Laubmoose published in 1904-5. The species

described and figured are Didymodon f/laucus Lindb., Trichostomum
cucidlati/m Card., Hpophila hisitanica Card, et Dix., Grimmia ulaiica

Card., Funaria fustulom Zodda, Fontinalis Lachenaudi Card., Claoiio-

dium algarvkum Nicholson, FseudoJeskea illyrica GIoav., Isothecium

algarvicimi Xich. et Dix., Bracliytlwimm micro^fus Schimp., Amlly-
stegium oJigorrhizon Giimb. In a post>;cript the author states that he
has made drawings of 1414 European and 7340 exotic species.

Portuguese Hepatics. f—W. E. Xicholson gives an account of the

hepatics collected in Algarve, in the south of Portugal, in Mav 1911.

The mosses have been described a year previously in the same journal

by H. X. Dixon. There was a predominance of thalloid hepatics,

including interesting species of Rkcia and the curious xerophytic

Exormotheca pustulosa of the Atlantic Islands, a plant which was
invisible until after heavy rain. In all, fifty-six species are recorded ;

a few new varieties are described, and critical notes added.

Bryophytes of Morocco. §—L. Corbiere publishes a contribution to

the bryological flora of Morocco, previously unknown, save for a list by
W. Mitten (1878) of 35 mosses and 6 hepatics gathered by J. Ball.

Corbiere records 94 mosses and 30 hepatics, collected by Lieut.

Mouret during the French campaign. Three of the mosses are new to

science, and their structural characters are described. Exormotheca pus-

tidosa is a new record for Xorth Africa : it is a thalloid hepatic of the

Atlantic Islands.

Two Sahara Mosses. ||—A. Co^^pey describes and figures the struc-

ture of two new mosses orathered in the Alsrerian Sahara bv R. Maire inOr-
1906

—

Grimmia Maird Card, et Copp. from South Oran, and Tortida

humilUma Card, et Copp. from Beni-Ounif. Both grow so buried in

sand as to be very inconspicuous. Figures of Plagiothecium curvifoUum

are added.

The same author in a subsequent paperif' describes the peculiarities of

habit and structure, in leaf and capsule, of Plagiothecium curvifoUum

Schlieph., to which the figures mentioned above belong. This moss, a
new French record, found in the Yosges and Jura, is a puzzling plant, and
is best regarded as a variety

—

P. denticulatum var. curvifoUum Meylan.

* Hedwigia, liii. (1913) pp. 156-60 (figs.),

t Hedwigia, liii. (1913) pp. 124-33 (1 pL).

J Kev. Bryolog., xl. (1913) pp. 1-6.

§ Kev. Brvolog., xl. (1913) pp. 7-13.

li
Bull. Soc. Bot. France, Iviii. (1911) pp. 500-4 (2 pis.).

^ Bull. Soc. Bot. France, Iviii. (1911) pp. 539-42.
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North American Mosses.*—R. S. Williams describes and figures

Funaria rubiginosa^ a new moss from Montana ; and figures the struc-

ture of Brachymenium macrocarpwn Card, from Florida. This latter

and Leptotheca Wrightii Sulliv. from Cuba, which also is a Brachymenimn,
are the only members of the genus found in North America.

Tasmanian Bryophyta.t^L. Rodway publishes the second instal-

ment of his descriptive work on the Bryophyta of Tasmania, founded on
the herbarium of W. A. Weymouth, which contains some 150 new
species determined by European specialists. Rodway is publishing new
diagnoses of the families, genera, and species, with keys. The present

part contains the Dicranace^e, Grrimmiacea3, Leucobryacese, Mniaceae,

Fissidentaceae.

Thallophyta.

Algae.

(By Mrs. E. S. Gepp.)

Flagellatse and Primitive Algae. J—F. Cavers, continuing his

survey of recent work on Flagellat^e and Primitive Algee, finishes his

Chapter 5 on Yolvocales by discussing the fourth order, Chlamydo-
monadacese, first the unicellular, and then the coenobial forms, which
fall into a remarkable ascending series, including Gonium^ Pandorina,

Eudorina, Pleodorina^ and culminating in Volvox. The inter-relation-

ships of the Yolvocales are displayed in a table.

6. Chrysomonads. Much research in these has been done by
Pascher and others, and a resume of this is given so far as it bears on
the phylogeny of the alg^. In Pascher's suggested classification the

Cryptomonads are merged in the Chrysomonadineas, which are divided

into four orders— Chromulinales, Isochrysidales, Ochromonadales, Phseo-

chrysidales (including Cryptomonadine^e). In each order various

parallel developments may be traced, such as the formation of motile

colonies, and of mucilaginous non-motile colonies, also a variety of

structural modifications. In the Chromulinales are the following uni-

flagellate families—Chrysapsidace^e, Chromulinacese, Mallomonadace^,
and the epiphytic Cyrtophoraceas. In Isochrysidales (with two equal

flagella) are some six genera, free- living or colonial. The Ochromonad-
ales are a smaller order, and have two unequal flagella. The structural

characteristics of the various genera in these three orders are discussed.

Their flagella are terminal. The fourth order is comprised in the

following chapter.

7. Cryptomonads and their relationships. While the above three

orders of Chrysomonadineae have never given rise to anything higher

than a Flagellate, the Cryptomonads or Phagochrysidales point the way
to the Phaeophyceae or Brown Algse. They are distinguished by the

lateral insertion of the two flagella, but have probably been derived

from the simpler Chrysomonads. The primitive form of Cryptomonad

—

* Bryologist, xvi. (1913) pp. 36-9 (1 pi.).

t Papers and Proc. Roy. Soc. Tasmania for 1912 (1913) pp. 87-138.

X New Phytologist, xii. (1913) pp. 107-23 (4 pis.).
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Protochrysis—is important in the very lateral position of its flugella,

giving a clue to the ancestry of the Brown Alga3 through the Phaeocaps-

acefe, PJiseothamnion, Fleurocladia, and Ectocarpaceaa.

Micro-organisms from Salt-workings.* — B. Namyslowski has

investigated the water in hollows and ponds among the salt-workings

of the Salzberg Wieliczka, and finds that it contains a large quantity of

micro-organisms. Bacteria were predominant, and many isolated species

of Flagellatae were found, as well as a considerable number of amoebae.

The salinity of the water and the darkness in which the organisms live

necessitated special care in the investigation, and in the experiments

made. The Flagellatae all belong to the Protomastigine^e. The mem-
brane is wanting, as also the pulsating vacuole and chromatophores.

Sixteen new species of Flagellatag are described, and three new genera

—

Pleurostomum, Triflagellum, and Pleuromastix. The other organisms

are also treated. The author finally discusses the origin of this

subterranean flora, and himself leans to the view that terrestrial micro-

organisms enter by means of channels connected with subterranean

streams, and gradually become accommodated to the new conditions.

Plankton of the Sydney Water Supply.f—G. I. Playfair has

examined the material collected by washing the screens used for filtering

the Sydney water supply, and publishes a report on his results. Both
fauna and flora are described. The material is divided under five

heads : (1) Melosira graimlata
; (2) Vegetable debris

; (3) Peridiniese ,-

(4) Filamentous alg^e
; (5) All the lighter organisms. Melosira occurs

in overwhelming proportion, which the author is unable to account for,,

as this diatom is rare round Sydney. At every season of the year, a

splendid assortment of Peridiniete is found in relatively large numbers.
Filamentous algae are not well represented, nor in any quantity. The
Phythelieae were scarce, but RidzosoJenia eriensis var. morsa was in great

abundance. Notes on various forms are given, also descriptions of

novelties. The character of the plankton shows that the supply is

mainly storm-water from the creeks, and is not drainage from swamps.

Fresh-water Plankton of Fontainebleau.J—R. Mirande gives lists

of two catches of plankton alg£e from the Mare aux Pigeons, near

Franchard in the Forest of Fontainebleau taken in April and July, 1910,

the first containing more than 50 species, the second 30 species. He
adds some notes on the relative occurrence of genera in the two seasons.

Most alg£e are less abundant in summer than in spring, but the Yolvo-
caceae reach their greatest development in the summer.

Stichococcus and Hormidium.§—F. Brand writes short notes on
these two genera. Stichococcus Xag. has as one of its distinguishing

features the absence of a pyrenoid. Brand, therefore, rejects from the

genus certain species included by Gay and Klerker which have a pyrenoid.

* Bull. Acad. Sci. Cracovie, 1913, pp. 88-104 (2 pis.).

t Proc. Linn. Soc. New South Wales, xxxvii. (1913) pp. 512-52 (5 pis.).

+ Bull. Soc. Bot. France, Iviii. (1911) pp. 174-8.

§ Bar. Deutsch. Bot. GeselL, xxxi. (1918) pp. 64-72 (figs.).
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He considers that Sticliococcus may one day have to be sunk into Hor-

midium or Ulothrix. The author agrees with Kiitzing in regarding

Hormidium as a section of Ulothrix, consisting of aerial forms, which
possess a discoid chlorophore lying against the cell wall. He describes

fully the two types, Ulothrix flaccida Kiitz. and U, cre?itilata Kiitz.

Synopsis of Scenedesmus.*—J. Brunnthaler pubhshes a systematic

synopsis of the genus Scenedesmus (ChlorophyceEe), containing twenty

species with varieties, distribution, and principal synonymy ; also an

analytical key based on the structural characters of the species, varieties,

and forms.

Notes on Diatoms.

f

—W. M. Bale publishes notes on certain of the

discoid diatoms, in which he surveys some of the principal characters

which have been used to discriminate the species. The genera he treats

of are Ooscinodiscus, Actinocyclus, Asteromphahis, and Actinoptychus.

He criticizes and discusses the views and treatment of other authors,

and states his opinion as to the value or otherwise of the characters em-
ployed by them ; suggesting others from his own experience.

Observations on Diatoms. if—J. Pavillard publishes a series of

critical notes on the structure of sundry pelagic diatoms of the Western
Mediterranean

—

CJisetoceros decipiens Cleve, 0. Lorenzianum Grunow,
C. tortilisetus Mangin, G. GlandaziMsingm, 0. costatum smd G.pseudohreve

(both new species), Bacteriastrum delicatulum Cleve var. princeps,

Rldzosolenia setigera Brightwell, R. semispina Hensen, R. calcar-avis

Schultze, Hemiaulus chinensis Grev., II. Hauckii Grunow. Some of

these species are figured.

Remarkable Species of Gomphonema.§—Weinhold publishes a

description of a remarkable new diatom, a species of Gomphonema,
which he regards as a transitional form between Gomphonemacese and
Achnanthacege. The curving of the frustules in the girdle view and
the unequal number of stride on the two valves, point to Achnanthace^

;

but the cuneate shape of the valves, the median nodule and raphe

which are present on both sides afford full proof, he thinks, that the

plant belongs to the Gomphonemacese and, indeed, to the Asymmetricse.

He therefore names it Gomphonema dispar, and considers that it settles

the systematic position of the genus Rhoicosphenia.

Rhizoids of Spirogyra.||—E. M. Delf describes and figures rhizoids

which she has found on Spirogyra adnata (?), growing on a log in a

pond at Hampstead. The rhizoids may be either lateral or terminal.

It seems probable that the rhizoids are formed primarily as the result

of contact stimulus.

* Hedwigia, liii. (1913) pp. 164-72 (27 figs.).

t Journ. Quekett Micr. Club, xii. (1913) pp. 17-44.

J Bull. Soc. Bot. France, Iviii. (1911) pp. 21-9 (figs.).

§ Hedwigia, liii. (1913) pp. 134-7 (fig.).

II
Ann. of Bot., xxvii. (1913) pp. 366-8 (figs.).
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New Spirogyrg,.*—Y. Kasanowsky describes a new species of Spiro-

gijra which he found near Kiew. The peculiar features are : the variety

of form of the chlorophyll bands, irregularities in their course, bifur-

cation, unequal length of the chlorophyll bands, and their number.

The cell possesses mostly two distinct chlorophyll bands, symmetrically

arranged. Sometimes cells occur with only one chromatophore, the

number of windings in such cells being sometimes 14 to 16. In certain

respects this Spirogyra shows great resemblance to the Desmid Genicu-

laria spirotsenia de Bary. Copulation and the zygospores and their

germination are described. G. Nmcaschini, in the structure of the

mesophore, is allied to S. reticulata Xordstedt, and S. calospora Cleve, but

differs from them in many important details.

Two New Algge.t—F. Brand describes two new species collected

by 0. Borge in Xorth Sweden, Cladophora humida and Rhizoclonium

lapfponicum. He discusses the bostrychoid branching which occurs in

both species and contrasts it with the mode of branching found in the

majority of Cladophora species. Such bostrychoid branching has been
figured in older literature for Rhizoclonium, but was not recorded in

Cladophora till 1877.

Fossil Codium.J—H. Gliick has discovered in the marine Tertiary

strata of Southern Baden, a fossil which in habit and structure closely

resembles the genus Codium. He calls it Microcodium elegans. Since

it occurs in strata bearing a littoral character, it probably lived like

Codium in shallow water on the coast. Figures of the structure show
the remarkable similarity between the fossil and the modern alga.

Fresh-water alg-ae of Samoa.§—N. Wille pubhshes diagnoses of

new fresh-water algae from the Samoa Islands—four species, nine

varieties, two forms—comprised in twelve genera. They were collected

in 1905 by K. Rechinger.

Fung-i.

(By A. LoRRAiN Smith, F.L.S.)

Conjugation in the heterogamic genus Zygorhynchus.||—A. F.

Blakeslee describes the process thus :
—

" A terminal portion of an erect

hypha is separated by a septum from the part below ; immediately

beneath the septum is produced a branch which growing upwards
recurves to approach the filament or zygophore above the septum. This

filament contains but a small amount of protoplasm that becomes
massed at the point of contact ; the second zygophore produced below

the septum is from the outset richly supplied with dense protoplasm.

Immediately after contact between the two, a progamete arises as a

perpendicular outgrowth from the slender erect zygophore, and a

* Ber. Deutsch. Bot. Gesell., xxxi. (1913) pp. 55-9 (1 pL).

t Hedwigia, liii. (1913) pp. 179-83.

X Mitt. Grossh. Badisch. Geol. Landes., vii. (1912) Heft 1, 24 pp. (4 pis.).

§ Hedwigia, liii. (1913) pp. 144-7.

11
Mycol. Centralbl., ii. (1913) pp. 261-4 (1 pi.).
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progamete is also formed by the terminal enlargement of the more
vigorous branch. In each of these progametes a transverse septum is

formed ; the contents of the two then become united through the

disappearance of the intervening wall.

Life-history and Cytology of a new Olpidium.*—The new
fungus, Olpidium Vicise, is a troublesome parasite of Vicia unijuga.

S. Kusano has collected material at every stage of developrhent, and
has given a very complete account of the whole life-history. He was
able to observe the zoospores escaping from the sporangia, and the copu-

lation of these spores when they reach a creeping amoeboid stage.

Either the zygote thus formed, or the asexual zoospore that has not
fused with another, infect again the host-plant. A description is given

of the formation of the zoosporangium which fills up the host-cells and
forms one or more exit tubes, and of the process of nuclear division

and spore-formation. Kusano considers that his results prove that the

Chytridiales are not a degenerate form, but are the lowest class in the

progressive phylogenetic series of the fungi.

Synchytria in the vicinity of Stanford University.f—J. McMurphy
has been collecting and experimenting with species of Synchytriwn
parasitic on the higher plants. He found a species growing on the

leaves and stems of Ajnsinckia intermedia, which proved to be new.

It was not unlike S. 2^^pittctt2im which grows on Erodium, but all

attempts to infect from one to the other failed. He gives descriptions

and notes of four different species.

Study of Chytridineae.J—W. Bally has reviewed work done recently

on the cytology of these lower fungi. He concludes that the Chytri-

dinese should be regarded as the simplest form of the Phycomycetes,

and related to the Protococcacese through the Endosphserise on one

hand, on the other to the Sporozose. He gives a scheme of descent

according to the phylogeny of the group as understood by him, and
discusses the various phenomena of growth and development in the

different genera.

Study of Phytophthora infestans.§—G. Pethybridgeand P. Murphy
have published the results of a prolonged study of the resting-spores

of the potato-disease fungus. Clinton had announced the discovery of

oospores in pure cultures, and the authors of this paper have confirmed

Clinton's work. They experimented with many different culture media,

but they found that Quaker oats agar gave the best results, as oogonia

were formed in great abundance. These arise as terminal swellings on

a hypha ; in time it takes a brown colour, and inside them are formed
the oospores. Antheridia are formed on neighbouring hyphse ; it is

undecided whether any sexual process takes place.

* Journ. Coll. Agric. Imp. Univ. Tokyo, iv. (1912) pp. 141-99 (3 pis. and 1 fig.),

t Dudley Memorial Volume. Stanford Univ. California, 1913, pp. 111-14

(2 pis.). X Mycol. Centralbl., ii. (1913) pp. 289-97.

§ Proc. Roy. Dublin Soc, xiii. pp. 566-88 (2 pis.).
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Morphology and Biolog-y of Gymnoascus confluens sp. n.*—A.

Sartory aiul G. Baiiiier describe the new species as tunning rather large

masses of separate plant bodies, each of which consists of a group of asci,

surrounded by colourless filaments. These filaments practically dis-

appear in the coalescence of the different individuals in the common
group.

The fungus was discovered on dog's dung and on the petals of mar-
guerites. The authors found that it grew on almost all the culture

media usually employed in the laboratory, and it formed a reddish

orange very tenacious pigment, which is soluble in alcohol, ether,

benzine, etc.

Development of Conidiophores in Erysiphacese.f— The method
of development is observed and contrasted in several species by M.
Bezssonoff. In Sphssrotheca mors-uvse^ the first appearance is a swell-

ing in the hyph^e when the nucleus divides twice in succession ; one of

the nuclei passes into the swelling which takes a tubular form, a second
nucleus from the base also passes in and a septum is formed between the

two nuclei of the conidiophore, the basal portion being in open com-
munication with the hypha, from which it arose. The upper cell now
elongates and a new septum is formed about the middle. These two
upper cells by division form four conidia. Other details are added about
subsequent division, etc.

The conidiophores of Microsphsera Ahii also arise by a swelling, into

which passes a nucleus from the hypha ; shortly after, a septum cuts off

the swelling, which elongates, and then divides, the upper cell dividing

again. The lower cell of this second division divides again and becomes.

a sort of jDedicel ; the upper cell forms conidia. There are observations

on the orientation of the nuclei and the form of the conidia.

Study in the Development of Xylaria.t—The principal species

studied by H. B. Brown w^as Xylaria tentacida^ the " tentacles " being

conidial branches that radiate from the end of the fruiting stalk, and
which drop off after conidiophores and conidia have matured.

The perithecia begin as small knots of hyph^e, several layers of cells

beneath the surface of the stroma, each knot containing one or more
central hyphse, which are shorter and wider than those of the surround-

ing hyphge and are rich in protoplasm. These cells lengthen and en-

large, forming Woronin hyphse. After a time the cells of the Woronin
hyphse separate and form distinct ascogonia, which come to lie in the

base of the perithecium as it approaches maturity, and give rise to

ascogenous hyphs^e. Each ascogonium contains one nucleus, which
divides until some twenty or more are formed. The nuclei in the

ascogenous hyphae must also divide, as more asci are finally formed than

there are nuclei in the ascogonia. It is thought that the nuclei divide

karyokinetically, though division was not seen.

* BuU. Soc. Mycol. France, xxix. (1913) pp. 261-72 (1 pi.),

t Bull. Soc. Mycol. France, xxix. (1913) pp. 279-91 (5 pis.).

X Ann. Mycol., xi. (1913) pp. 1-18 (2 pis.).
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Cultural Study of Sterigmatocystis.*—The fungus Sterigmatocystis

Sydowi sp. n. was found by G. Bainier and A. Sartoiy, and subjected to

various culture experiments. It grew best on banana and carrot, and it

is not pathogenic. Details are given as to its behaviour in various tem-

peratures, etc. A morphological peculiarity is the production of enor-

mous chlamydospores on the hyphae. While the capitulum measures

at most 15-18 fx in diameter, and the globose spores 2 /x or 3 /x, the

intercalary chlamydospores are up to 45 /x in diameter, and are full of

fat-globules and glycogen.

Thermophilous Fungi.j—A. Sartory and H. Sydow describe a

mould, Aspergillus Sartoryi sp. n. ; and A. Sartory alone gives an account

of PeniciUium gratioti, both of which were found covering parts of the

interior of the gold-mines in Johannesburg at a depth of 2000 feet, and
with a temperature of 113° Fahrenheit. The fungi grew on places that

had been watered by a sugar solution with a view to allay the dust,

which is a source of danger to the miners in causing lung troubles.

They describe the behaviour of these moulds on different substrata.

Neither of them are pathogenic.

Two Species of Fusarium.J—There is a great deal of uncertainty

as to the limits of species in this and allied genera. Edmond Gain and
Brocq-Rousseu have taken two species, Fusarium Solani and F. roseum,

which they have studied from every point of view. In doing so they

have been able to assign to each certain physiological characteristics which
support those that are purely morphological. They suggest that similar

experiments with other species would assist in clearing up the different

views regarding these fungi.

Fusarium nivale.§—This Hyphomycete forms sporodochia on the

leaves of cereals, especially on rye, but also on clover and other herbage.

The perfect fruiting form has been determined by E. Schaffnit to be
Calonectria nivalis^ which grows on the same substratum. The fungus
is a facultative parasite and may cause considerable damage.

Myrioconium Scirpi.||—C. Ferdinandsen and 0. Winge have
studied this fungus previously described by them as Sphacelia scirpicola.

Sydow, who had again described it, placed it among the Melanconiaceae.
It forms small round spores at the tips of simple sporophores.
It is the conidial condition of a Sclerotinia species, but it is more nearly

allied to the Tuberculariaceag than to the Melanconiaceae. Sclerotia

were found on a specimen of Scirpus lacustris, the host of the fungus,
and from these the Peziza form was obtained. The groups of conidio-

phores are developed in the outer tissue layers of the Scirpus stalk ; the
sclerotia are formed in the interior.

* Ann. Mycol. xi. (1913) pp. 24-9 (1 pi.).

t Ann. Mycol., xi. (1913) pp. 156-65 (2 pis.).

X Eev. Gen. Bot., xxv. (1918) pp. 177-94.

§ Mycol. Centralb]., ii. (1913) pp. 253-8 (2 figs.).

II
Ann. Mycol., xi. (1913) pp. 21-4.
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UredineaB.*—P. Magnus has published a note on the distribution

of Puccinia Geranii^ a widespread Uredine. There occur on different

species of Geranium a number of forms which are relegated to this

species of Puccinia. The European species grows only on Geranium
silvaticum. In other countries it is confined to other species of the

genus, and does not pass from one host to the other. Magnus sees in

it a species morphologically well characterized, but which has developed
geographically biologic races.

E. Baudyst has taken up the vexed question of the wintering of

the uredospores of Puccinia graminis. By his experiments he had
already proved that a large number of uredo-forms are able to resist

the winter cold, and he now claims to have proved that not only does

the mycelium persist in the leaf but the uredo sori increase, so that the

spores are ready for new infection in spring.

A. W. Borthwick and M. Wilson J have published an account of

Peridermium Laricis, which they record for the first time in Scotland.

It is the Eecidial form of Jlelampsora (or Melampsoridium) betuJina,

which is not rare in Scotland. The ^ecidia grow in rows on the upper
side of the leaves, and each group of spores is enclosed by a delicate

white pseudoperidium. A history of the occurrence of the fungus is

given by the authors.

Centrosome in the Uredineae.§—Madame Fernand Moreau has

demonstrated the presence of this body during the resting periods of

the nucleus. She has found it in the Cseoma stage of Coleosporium

Senecionisy in the uredospores of llelampsora helioscopiae, and in the

8ecidiospores of j^ciclium Clematidis. In the two latter cases it is

present on the nuclear membrane as a very minute body. In Coleo-

sporium Senecionis the nuclei are much larger with a large nucleolus.

In several of these were seen a centrosome, a small round structure on
the membrane.

Perennial Uredines.lj—As but little is known as to the occurrence

of mycelium in the permanent tissues of the host, W. J. Dowson has

undertaken the examination of Anemone nemorosa, the host both of

^cidium leucospermum and Puccinia fusca.

He found that the infected plants showed the mycelium of the

parasite in the rhizomes and in the buds, frequently in the terminal

buds. The hyph^e of the fungus had invaded the plerome, the peri-

blem, the dermatogen, and the meristematic tissue of the vegetative

apex, but had not entered the xylem or the phloem.

In the buds the mycelium is intercellular ; in older portions of the

rhizome it is both inter- and intracellular. In the latter case it enters

the cell by the pits in the wall. The cells of both parasites are

uninucleate and develop somewhat complicated haustoria in the leaves

as well as in the rhizomes of the host.

* Ber. Deutsch. Bot. Gesell., xxxi. (1913) pp. 83-7.

t Ann. MycoL, xi. (1918) pp. 25-43.

X Notes Boy. Bot. Gard. Edin., No. 36 (1913) pp. 79-82 (1 pi.).

§ Bull. Soc. Mycol. France, xxix. (1913) pp. 242-3.

11
Zeitschr. Pflanzenkr., xxiii. (1913) pp. 129-37 (1 pL).
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Cytology of Hymenomycetes.*—Michael Levine gives a history of

the cytological work done on these fungi. He germinated spores of

Pholiota prsecox and records the phenomena connected with the nuclei

in the vegetative cells, but his chief observations were made on Bo let

L

He was not able to induce germination in the spores of the latter.

Levine sums up his results thus :

—

1. Spores of Pholiota prsecox produced multinucleate germ-tul)es
;

after forty-eight hours the mycelium still consisted of long multinucleate

cells. After three days, uninucleate and binucleate cells were present.

2. The mycelia of several other Agarics and Polypores consisted of

binucleate cells.

3. The cells of the mature stipe of Boletus grcmulatus are all

multinucleate, the cells of the ring binucleate ; the cells of the flesh

and trama are Innucleate. The subhymenial cells of all the Boleti

examined were binucleate.

4. The cystidia of Boleti occur variously, they are binucleate and
appear to be glandular in their functions.

The nuclear phenomena in the Imsidium are typical in all the species

of Boletus examined. Fusion of the two primary nuclei of the basi-

dium was observed in several.

The chromosome number in the first division was six to eight. In

the second division the number was not determined, but it was always
more than two. At the end of the second division the centrosomes
become attached to the walls of the basidium and form the points of

origin of the sterigmata. They are carried up with the growth of the
sterigmata and draw the nuclei into the spores. The spores are uninu-
cleate at first Ijut the primary spore-nucleus divides at once.

Finally, he concludes that an alternation of generations comparable
to that in the Uredineae is also present in the Basidiomycetes. The
sporophyte begins at some indefinite point in the mycelium and extends
through the development of the carpophore.

Observations on Polyporus squamosus.f—Reginald Price has
made a series of spore cultures and inoculations of this fungus. Steri-

lized blocks of wood were used in plugged test-tubes, but the mycelium
was not visil)le until about two months after sowing the spores. Cul-
tures were also made on various blocks of wood, and ultimately somewhat
peculiar sterile fructifications were formed. Spores were also germinated
in hanging-drops, and inoculations were made on trees. Old wound
surfaces and dead twigs were readily attacked ; the living wood was
less easily infected.

Wood-destroying" Fungus.J—Adeline Ames describes a new fungus,
Porla atrosporia. The wood on which the fungus grew, partly Taxodium
disticlmm and partly Piiius palustris^ was very badly rotted. The
fungus is distinguished by the dark-coloured spores. Attempts to

make cultures and thus to follow the action on the wood failed.

* Bull. Torrey Bot. Club, xl. (1914) pp. 137-81 (5 pis.).

t Proc. Cambridge Phil. Soc, xvii. (1913) pp. 168-9.

J Bot. Gaz., Iv. (1913) pp. 397-9 (6 figs.).

1
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Merulius sclerotiorum.*—M. Mobius found a species of MervUus
of limited extent on the floor of a house ])eneath linoleum. Mixed
with the mycelium he found small black sclerotia, which enabled him
to identify the species as described by Falck. Attempts to induce
germination of the sclerotia failed. A microscopic description of these
bodies is given.

Belgian Fungi.

t

—C. Van Bambeke continues his study of species,

most of them collected in the neighbourhood of Ghent. He makes
very large use of microscopic characters, and he has figured the hymenial
tissue, basidia, spores and cystidia of many of the species. He has
given special attention to the difficult genus Russula, and has followed
Eene Maire in his classification and description of the different species,

the distinction between different forms being well shown in the text

figures.

Danish Fungi.J—An important book on the Fungi of Denmark,
as represented in Rostrup's herbarium, has been prepared and issued by
J. Lind. An historical account is given of Rostrup and of the botanists

who have contributed to the Fungus Flora. There are 3324 species

listed with habitat, etc., a large number of them microscopic species,

with the hosts indicated in the case of parasites. The season of growth
is also given, and various descriptive notes are added. The book is

written in English, and is well illustrated.

Contributions to the Physiology of Growth in Fungi. §—L. F.

Celakovsky experimented with Mucor and Aspergillus on a series of

nutrient media. In Mucor he finds that the conidiophore has begun
to form before the plant leaves the substratum, though it does not attain

its complete form until it emerges into the open. Special attention was
given to the conditions inducing or affecting guttation of the aerial

organs. The secretion of water occurred with special abundance in

Aspergillus clavatus. Notes and theories are given as to the occurrence
of conidiophores, and water-drops and their connexion with the differ-

ent substrata are discussed.

Use of the Green Muscardine in the Control of some Sugar-
cane Pests.

II

—

J. B. Rorer describes the efforts made to reduce the

number of froghoppers (Tomaspis varia), which cause a blight of

sugar-cane in Trinidad. The green Muscardine fungus, Metarrhizinum
anisopUae, is a very active and destructive parasite of the froghopper in

the adult and nymphal stages. Female froghoppers when once infected

die before oviposition. Various methods have been used to start in-

fection. In one case froghoppers have been caught and placed in a

tube along with a culture of the fungus. They are then set free, and
may be relied on to become centres of infection. By another method

^ * Ber. Deutsch. Bot. Gesell., xxxi. (1913) pp. 147-50 (1 pi.).

t Bull. Soc. Eoy. Bot. Belgique, xlix. (1913) pp. 37-111 (23 figs.).

X Danish Fungi. Copenhagen (1913) 648 pp. (9 pis. and 42 figs.).

§ SB. k. Bohm. Ges. Wiss. Math. Naturw. CI., 1912, p. 81.

II
Phytopathology iii. (88-92 (1 pi.).
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the fungus is cultivated on a large scale. The mature cultures are then
dusted over with starch or flour, and the dry powder is spread with
dusting machines over the areas infested bv froghoppers. Good results

are confidently expected.

Fundus Succession.*—W. H. Brown and P. W. Graff found from
observation and experience in Manila that a regular succession of fungi

appeared on dung : first Mucors followed by Oospora, which both died

down in about ten days, finally the sporophores of Goprini, which were
produced over a considerable period. The order in which these fungi

appear is caused by the different rates of development and growth from
the spores contained in the dung. They concluded that the early dis-

appearance of the mould fungi was due to micro-organisms. Mucor
persisted for a long time on sterilized material, and even appeared
vigorous after the substratum seemed to have dried up. Toxins also may
have been formed by the fungi, but not in quantity sufficient to account
for the succession.

Mycorhiza.f—W. Magnus, in the text accompanying the illustrations

of mycorhiza formations, has given a general review of the whole subject.

In the first part, which deals with ectotrophic mycorhiza, especially of

Conifers, he finds a fungus-mantle fairly constant on the roots, though
it sometimes is wanting. He describes the antagonistic development
of roots and of fungi ; there is no mutualistic symbiosis, he considers,

in the Abietinese, but perhaps an adaptation to the influence of the

fungus.

Under endotrophic mycorhiza he discusses the formations on the

roots of orchids, and the significance of the fungus to these plants. He
thinks that through the action of the fungus on the roots of Neottia

Nidus-avis the latter is enabled to use material from the substratum
that ordinarily the higher plants cannot take up.

Plant Diseases.—C. W. Edgerton % describes a disease of sugar-cane

caused by a fungus known as Gnomonia iliau, first described in Hawaii.
The disease is especially virulent in a cool season, as the cane is then less

able to resist an attack. The cane is attacked in the earlier stages of

growth, and the fungus fruits towards the fall of the year. An im-

perfect stage, Melancomym iliau^ has also been discovered, generally

in the outer leaf-sheaths, but also in those more deeply covered. The
perithecia have hard beaks, which emerge some distance from the surface,

and the whole leaf where they grow becomes rough with them.
J. R. Weir § has published observations on Polyporus BerkUyi, a

stalked form which he found occurring at the base of larch-trees. It

has the ability to spread its mycelium as a wound-parasite in parts of the
tree injured by squirrels, fire, etc. There is no evidence that it attacks

living wood, but it destroys dead wood, bringing about a white rot.

* Philippine Journ. Sci., viii. Sec. C, i. (1913) pp. 21-9.

t Bot. Wandtafeln, mit erlautertem Text. Berlin : L. Kny (1911) xiii. Abt.
See also Zeitschr. Bot., v. ^1913) pp. 406-7.

X Phytopath., iii. (1913) pp. 93-7 (1 pi.).

§ Phytopath., iii. (1913) pp. 101-4 (1 pL).
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R. A. Jeble * has described the brown rot-canker of the peach, as it

occurred recently in Niagara County, New York. It is caused by a

fungus, Sderotinia cinerea, which attacks the fruit, and the mycelium

spreads down through the fruit-spur and reaches the branch, where it

causes canker. It may also reach the limb at an earlier stage through a

diseased fruit-blossom. Several remedies are suggested and explained.

Arthur H. Graves t gives an account of various diseases of trees

examined by him in the Southern Appalachians. On Finns strohus

occurred Coccomyces Pini, a member of the Phacidiacese. The diseased

parts of the branches had a reddish appearance. On the same pine he

identified Trametes Fini, which caused rotting at the heart and weaken-

ing of the mechanical support.

A leaf-blight also of Finns strobus was found to be caused by Lopho-

dermium hmchysiwrum. The fungus is characterized by its smooth and

shining black fruiting bodies, elliptical in outline. The amount of

damage done by this fungus was considerable, especially on four- or

five-year old plantations.

C. L. Shear and Anna K. Wood % have investigated the hfe-histories

and relationships of Glmosiwriimi and Colletotriclmm, found on the same

hosts and on different ones. The perfect forms from thirty-six hosts

have been secured and reduced to three species

—

Glomerella cingulata,

G. Gossypii, and G. Lindemuthianum. The first of these includes the

great mass of fruit- and leaf-inhabiting forms, including the apple

bitter-rot fungus.

H. W. Wollenweber § has given a review of various wither-diseases

of plants, many of them due to species of Fusarium, especially in warmer
locahties. Only a few Monocotyledons are subject to wither-disease, but

many Dicotyledons are attacked. The fungus Vertidllium also gives

rise to withering. Wollenweber has reckoned about thirty different

plants which have suffered from withering caused by the one or the

other of these two parasites. He made a series of cultures himself,

and inoculated a number of plants to test the development of the fungus

and its effect on the host, both on the aerial and the subterranean

organs. An account is given of the experiments and of the results.

Lichens.

(By A. LoRBAiN Smith, F.L.S.)

Scales of Peltigera lepidophora.|l—On the thallus of this lichen

there occur small outgrowths, like miniature thalli, which were first

described by Bilter as autosymbiotic cephalodia. Linkolo has, however,

re-examined them, and he states that as the gonidia in these structures

are in genetic connection with the gonidia of the parent thallus, the

scales must be looked on as isidia rather than as cephalodia.

* Phytopath., iii. (1913) pp. 105-10 (1 pi.),

t Phytopath., iii. (1913) pp 130-9 (10 figs.).

X U.S. Dept. Agric. Bur. PI. Ind., Bull. 252 (1913) 110 pp. (18 pis.). See also

Phytopath., iii. (1913) pp. 140-1.

§ Ber. Deutsch. Bot. GeselL, xxx. (1913) pp. 17-33.

11
Ber. Deutsch. Bot. Gesell., xxxi. (1913) pp. 52-4 (1 pi.).
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New Family of Lichens.*—A. Elenkin describes a new lichen,

Saccomorpha arenicola, which he makes the type of a new family, Sacco-

morphacese. It was found on dune-sands near to St. Petersburg. The
gonidia are Stigomena alga?, and the filaments of the alga are surrounded

by brownish fungus-hyphse, which at length completely enclose them
as in a kind of sack, finally causing their disorganization. The
different "sacks" are united by hyphal filaments, on which are seated

apothecia and pycnidia. Elenkin compares the new genus and family

with Ephebace^ and with Placynthium among the Pannariaceae, but

considers it different from either. Parasitism is, he considers, strongly

in evidence, and there is evidently a primitive relationship between the

two lichen constituents.

Nature and Classification of Lichens.

f

—Bruce Fink contributes a

study of lichen gonidia and lichen hyphse, discussing their origin and
development, and the views held concerning them by successive research

workers. He dwells especially on the relation between algse and hyphae,

and concludes that the latter are parasitic. He thus considers lichens as

fungi parasitic on algse, though some algal individuals not yet parasitized

may be found in most lichen thalli. A copious bibliography is added.

Epiphyllous Lichens. J—R. Chodat found, in the neighbourhood of

the Lake of Geneva, box-leaves on which lichens were growing. The
locality was extremely moist. A Parmelia had passed from the trunk of

the tree to the leaves ; Gatillaria Bouteillei, the well-known species on
box-leaves, was also present, and, in addition, a sjjecies of Strigida. The
latter genus has not hitherto been found in Europe ; it was, in this

instance, associated with Fhycopeltis epiphytica, and had burrowed below
the cuticle of the leaf, which tried to defend itself by forming a periderm.

No fruits were formed, so the species could not be determined. The
lichen was injurious to the leaf.

Lichens of Mount Rose, Nevada. §—A. AV. C. T. Herre has examined
the lichen-flora of this mountain, which rises to a height of 10,800 ft.

For a large part of the year snow lies on the upper part of the peak.

Corticolous lichens are entirely absent, owing, Herre thinks, to the

enormous velocity of the winds, which carry sand, dust, or fine hard

snow, so that the bark of the trees is perpetually abraded by the flying

material. Soil-lichens were also wanting, probably on account of exces-

sive dryness, etc. Xo trace of alpine genera such as Gladonia^ Stereo-

caulon, /Solorin'a, or Cetraria has yet been found. Gyrophora reticulata,

Acarospora ddorophana, and Lecidia atrolnunnea were among the

dominant species. Galoplaca elegans was also very common. One new
species is described.

* Ber. Biol. Susswasserstat. Nat. Ges. St. Petersburg, iii. (1912) pp. 174-206

(1 pi.). See also Mycol. Centralbl., ii. (1913) pp. 278-9.

t Mycologia., v (1913) pp. 97-165.

i Bull. Soc. Bot. Geneve, ser. 2, iv. (1912) p. 246. See also Mycol. Centralbl.
ii. (1913) pp. 279-80. § Bot. Gaz., Iv. (1913) pp. 392-6.
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Schizophyta.

Schizomycetes.

Organism of Whooping-cough.* — K. Shiga, N. Imai, and Ch.

Eguchi recommend the following medium as suitable for the culture of

the Bordet-Gengou bacillus, and also for that of influenza. 500 grm.
of minced potato are placed in 1 litre of 4 p.c. gljcerin-water, autoclaved

and filtered through gauze ; 250 c.cm. of this extract, 750 c.cm. of

meat-juice, and 20 grm. of agar, are steamed together, rendered faintly

alkaline, and filtered. To the filtrate are added 1 p.c. pepton (Witte)

and 0*5 p.c. sodium chloride. This mixture is tubed, cooled to 50° C,
and horse- or ox-blood added in the proportion of 1 : 4. After solidifica-

tion of this blood-agar, it is heated to 56^ C. for h hour.

These authors have carried out serological investigations, and find

that there is a close relationship between the whooping-cough and the

influenza bacillus. Probably intermediate forms exist. By opsonic and
complement binding methods, however, the two organisms may be

distinguished.

Structure of Spores, f—V. Euzicka considers in some detail the

constitution of the bacterial spore, and the changes undergone during
the process of ripening. For the investigation he has employed certain

staining methods. One method is as follows. A thin film is prepared

and dried in the air ; it is then treated with 25 p.c. nitric acid for

4 minutes, thoroughly washed in a stream of distilled water, and then
stained for 2 minutes in a mixture of 1 part concentrated alcoholic

fuchsin with 10 parts of water. The acid treatment so affects a portion

of the spore membrane as to render it permeable to dyes. The author
also made use of a water-blue staining solution, acidified with acetic

acid. By these methods it is possible to observe changes occurring in

the spore chromatin. This element of the spore appears to lose its

acidity as the spore matures. In a study of spores of different ages,

the author has observed the whole chain of transition, from the cliro-

matin "nucleus" capable of taking up basic stains, to the oxychromatic
stage, and finally to the old chromatin-free spores. The author found
in som.e tetanous material, twenty years old, spores entirely free from
chromatin, but capable of giving rise to fatal infection in mice.

Variation in Bacillus coli.J—By cultivation of this organism in

a fluid medium containing brilliant green, C. Eevis has obtained two
permanent varieties. The first of these shows only minor variations

from the original culture, but these modifications of fermentative
character are permanent, and refuse to be further affected. The
second strain, on the other hand, gradually undergoes profound and
increasing change in the same environment, and becomes in the end
an organism entirely different from the original culture. Plated out

* Centralbl. Bakt., Ite Abt. Orig.. Ixix. (1913) pp. 104-7.

t Centralbl. Bakt., 2te Abt., xxxvi. (1913) pp. 577-87.

i Proc. Koy. Soc, Ser, B, Ixxxvi. (1913) pp. 373-6.
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on agar, these colonies were large and watery. Glucose was rendered

acid in 48 hours, mannite and lactose in 5 days. No gas was formed.

No fermentation of dulcite was observed.

New Iron-Bacterium.* — E. M. Mumford describes a new iron-

bacterium found at the Bridgwater Canal tunnel at Worsley, in

Lancashire. The walls of the basin, as well as the grass and trees

dipping into the water, were covered with a thick, reddish yellow

growth, resembling an aggregation of Gfcnoihrix or Cladothrix. Further
examination, however, showed the presence of a motile, ciliated,

sporing bacillus, capable of life under aerobic aud anaerobic conditions.

Under aerobic conditions, the organism precipitates ferric hydroxide
from iron solutions. The anaerobic action is to transform the ferric

hydroxide so precipitated into bog ore, with partial reduction of the

iron to a ferrous state.

Bacteriology of Cheddar Cheese.

f

—E. G. Hastings, Alice C. Evans,

and E. B. Hart, have made a systematic investigation of the micro-

organisms present in this cheese, with particular reference to their

physiological properties and the part they play in the ripening of the

cheese. They find that in the normal process of ripening there is a

definite sequence in the development of the bacterial groups. At
first the Bacterium lactis acidi is the predominant form. This organism
prevents the growth of putrefactive bacteria. It activates the pepsin

of the rennet extract and favours the curdling of milk by rennet. It

also so changes the nature of the curd as to cause matting. Organisms
of the B. hulgarkus group appear later, and reach numbers comparable
with those of the first group. Of less importance, probably without
influence upon the development of the cheese, are various cocci, liquefy-

ing and non-liquefying, chromogenic or showing colourless colonies.

Liquefying bacilli were not recovered from healthy cheese.

Ropiness in Beer. J — From samples of ropy beer, F. E. Day and
J. L. Baker have isolated a number of organisms, apparently responsible

for this condition. These may be assigned to two groups, according

to their fermentative properties. The first group comprises organisms
which oxidize alcohol to acetic acid, and do not produce gas when grown
upon media containing carbohydrates. Generally speaking, these are

bacilli of varying size, staining feebly with Gram's method, and some-
times showing motility. The typical members of this group resemble
in many ways B. alhuminosum (Ziedler and Lindner), but show certain

cultural differences. The name Bacterium aceti vinosum is suggested.

Strains of this organism were found in every case of ropiness in English

beers which were investigated. The second group do not oxidize

alcohol, but produce gas from carbohydrates. As a rule, they are

medium sized rods, which stain readily by Gram's method. They re-

semble certain water bacteria.

* Journ. Chem. Soc, ciii.-civ. (1913) pp. 645-50.

t Centralbl. Bakt., 2te Abt., xxxvi. (1913) pp. 433-8.

X Centralbl. Bakt., 2te Abt., xxxvi. (1913) pp. 433-8.
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Variations of Bacillus acidi lactici.*— From the urine of a patient

Y. A. Arkwriiiht has isolated repeatedly durin<>- eleven months a bacillus

belonging- to the B. acidi lactici group. Two varieties were found,

which differed only as regards gas-formation in media containing carbo-

hydrates and alcohols. Variety (i) formed acid and gas with the usual

sugar-media : variety (ii) gave acid only. Agglutination and absorption

tests with serum of immunized rabbits gave identical results with the

two varieties. Inconstant intermediate variations were observed, but the

two types remained constant after four months' subculture on broth and
agar. The non-gas-producing variety was induced to form gas in sugar-

media by preliminary culture in sodium-formate broth.

Coccobacillary septicaemia of Cockchafer and Silkworm.t—E.

Chatton finds that a coccobacillus, B. ?neIolo/ithde, when injected into the

cockchafer, kills it in from 12 to ?>6 hours. Per os it is inactive. It is

distinguished from B. acridiorum by its greater length and by causing a

fluorescence in agar after 5 or 6 days. The author mentions also a

coccobacillus, B. homhycis, morphologically resembling B. meJolonthse,

but which does not produce fluorescence in agar. It is fatal to silk-

worms, and differs in many respects from other organisms known to be

harmful to the silkworm.

Trichomyces axillae. J—R. Le Blaye and A. Fage have found in

axillary hairs a mycelium the filaments of which are from ' 7-0 • 8 /x in

diameter. Apparently there are no spores. Cultivations failed. The
examinations were rendered easy by means of caustic soda. The con-

dition, known as lepothrix, had previously been ascribed to a bacillus by
some and to a micrococcus by others. The authors in their short com-
munication tentatively suggest the name of Trichomyces axillse.

* Journ, Hygiene, xiii. (1912) pp. 68-86.

t Comptes Kendus, clvi. (1912) pp. 1707-9.

X C.R. Soc. Biol. Paris, Ixxiv. (1913) pp. 1173-4.
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MICROSCOPY.

A. Instruments. Accessories, etc.'

(1) Stands.

Fig. 53.

* This subdivision contains (1) Stands ; (2) Eye-pieces ^nd Objectives
;

(3)

Illuminating and other Apparatus; (4) Photomicrography; (5) Microscopical

Optics and Manipulation ; (6) Miscellaneous.



ZOOLOGY AND BOTANY, MICROSCOPY, ETC. 417

C. Baker's Greenough Binocular Microscope.— This binocular

(tig. 53) is a combination of two Microscopes, unci, by the application of

Porro prisms, a convenient means of erecting the image and giving more

pronounced stereoscopic vision is provided. By rotating the prism-boxes

sufficient adjustment is obtained for varying the interpupillary distance

within normal limits. The tubes are arranged to bring the object into

focus at the same point in each field ; for this purpose they are set at

an angle to one another. The bodies are mounted on a slide having

rack-and -pinion movement, but no fine-adjustment is necessary on

account of the low magnification required of this class of Microscope.

The instrument can be inclined to 55°, and the hand-rests are so

arranged that they may be used w^hen the instrument is in either a

vertical position or at any inclination to this angle. The limb is attached.

Fig. 54.

by means of two thumb-screws, to a large square stage having a central

aperture fitted with a removable glass disk, and can be easily removed

and placed on the metal fork, as figured (fig. 54.)

A universal size substage-tube, to carry a spot-lens for illuminating

the specimen on a darkground, is provided, and a mirror-box—contain-

ing concave mirror and matt-opal glass reflector, fitted on a swinging

arm—is mounted in gimbals. Three sets of specially paired objectives,

of 2j-in. 2-in., and Ij-in. focus, are made for this Microscope. The

magnification obtained by combining the objectives and eye-pieces ranges

between x 8*5 and x 52.

C. Baker's New Model D.P.H. Microscope. — This instrument

(fig. 55) is provided with a body-tube U- in. in diam., in which sHdes

a draw-tube carrying an eye-piece 23*2 mm. in diam. ; it is fitted with

diagonal rack-and-pinion coarse-adjustment, which is carried on a Umb
cast in one piece, with an opening in which the fingers can be placed

when lifting. The milled-heads of the fine-adjustment are placed on
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either side of the limb and actuate a lever giving a very smooth and
dehcate movement

; a milled-head screw is now provided under the limb

Fig. 55.

to put the fine-adjustment out of action when travelling, and thus pre-

vents any strain occurring to the mechanical action. The body and
limb are mounted on a stage below the trunnions, and the instrument
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will be found very steady when placed in a horizontal position. The
mechanical stage is built on the Microscope, is very rigid and has a range

of 25 mm. in a vertical, and 60 mm. in a horizontal direction, both

graduated to h mm. The mechanism of the latter movement can, if

desired, be removed, leaving a large square stage 3| by 3J in., on which

large sections or the contents of a Petri dish can be examined.

The instrument is mounted on a tripod claw-foot, and is provided

with a universal substage having diagonal rack-and-pinion focusing

adjustment. Plane and concave mirrors of 50 mm. in diam., mounted
in gimbals, are carried on a tail-piece with universal movements.

Zeiss Simplified Binocular Stand XB.*—This Microscope (fig. 56)

consists of a heavy foot with upright pillar, sliding cross-piece, and

^c:ZEISS>3ENA^

Fig. 56.

horizontal sliding-rod. The latter is fitted on one end with a clamping-
arrangement to take the binocular body-tube. The stand is primarily de-

signed for the preparation of large specimens, and is excellently adapted

for pond-life study, for observation of portions of large botanical or

mineralogical objects, etc.

* Zeiss Catalogue, "Micro 261," 1913, p. 19, fig. 10.



420 SUMMARY OF CURRENT RESEARCHES RELATING TO

(2) Eye-piea||s and Objectives.

New Achromatic Objectives.*—In the most recent catalogue of the
firm of Carl Zeiss there are listed two new oil-immersion y^^ lenses.

One is an ordinary achromatic, with N.A. of 1*25; the other is a
fluorite achromatic, the X.A. being 1*30. The equivalent focus of both
is 1*8 mm.

(3) Illuminating- and other Apparatus.

Recent Developments in Drawing by the aid of Projection Appa-
ratus used on the House-lighting System.f—S. H. Gage describes the

Fig. 57.

chief latest forms of projection apparatus, and gives a large number of

practical suggestions. His paper is copiously illustrated, and includes

the following plates, which may perhaps be useful to readers of this

Journal.

Fig. 57 shows the author's apparatus for drawing with the Microscope

and a movable table with large plate-glass mirror, a-a-a is the axial ray

of the illuminating and image-forming beam ; h, base-board of the optical

* Carl Zeiss Catalogue, 1913, p. 21.

t Trans. Amer. Micr. Soc, xxxi. (1912) pp. 177-97 (16 figs.).



ZOOLOGY AND BOTANY, iMICROSCUPY, ETC. 421

bench ; c, condenser with water-cell ; i in, drawing surface where the

image is projected ; / h, lamp-house. The lamp-house was present only

during a part of the exposure of the negative, hence it appears trans-

parent, showing the hand-feed arc lamp within : m, the large mirror

attached to the drawing table ; r, rheostat. The rheostat is of the ordi-

nary form ; s, the double pole ; there is a table switch for opening and

closing the circuit ; iv I, 2, supply wire to the switch and from the switch

directly to the arc lamp ; ?c 3, 4, 5 (upper carbon) the supply wire to the

switch, and from the switch to the one binding post of the rheostat (4) ;

from the other binding post of the rheostat (5) a wire passes directly

to the arc lamp (lower carbon). No current can go through the lamp

without going through the rheostat with this arrangement ; and with

the double pole switch the current is cut completely off the entire appa-

ratus when the switch is open. The adjustable drawing shelf has an

arrangement for moving up and down on metal ways which can be attached

Fig. 58.

to any table, whatever the form of the legs. The supporting brackets

are jointed, so that the shelf can be let down when the large drawing

table needs to be brought up close to the projection table. Fig. 59 shows

the Bausch and Lomb's simple drawing apparatus for the Microscope.

It has a hand-feed right-angled arc lamp for small carbons ; wiring and

connexions for the house circuit, and a rheostat which will not permit

over 6 amperes of current to flow. The lamp-condenser is in a tele-

scoping tube, so that either a parallel or a converging beam of light can

be obtained. The Microscope is on a support giving a drawing distance

of 25 cm. (10 inches), and the drawing surface is enclosed by a metal

shield to keep out stray light. The lamp and the Microscope are put in

one line. For this the lamp is adjustable on a vertical support, and it

can be inclined at any angle. If one finds it easier to use the mirror

and have the lamp at right angles to the Microscope, this outfit lends

itself perfectly to that arrangement.

Fig. 59 shows the Spencer Lens Company's apparatus for drawing

with the Microscope. It consists of a small arc lamp with the proper

Aug. Wth, 1913 2 F
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wiring, rheostat, and connexions for the house electric supply. The lamp
has all the necessary adjustments ; the condenser tube is telescoping, so

that the beam of light may be parallel or converging. At the end of the

condenser tube is a black disk for cutting off stray light, and serving as

a screen upon which the spot of light from the sub-stage condenser can

be thrown, thus serving as an aid in getting the mirror at the right angle

to send the light through the Microscope. The Microscope is supported

on an adjustable shelf which can be raised or lowered on the vertical

rods, thus enabling one to get any desired magnification. The vertical

supports for the Microscope shelf serve to carry a curved metal band to

Fig. 59.

support the cloth curtains to shade the drawing surface. There are two
curtains, and they hang freely, thus avoiding all interference with the

hands in drawing. If one desires, the arc lamp can be put in line with
the Microscope and the mirror turned aside. For a reflector beyond the

ocular a prism is used, thus avoiding any defects of a mirror.

Beck Dark-ground Illuminator.*—Tiiis illuminator (fig. 60) con-
sists of a solid parabolic reflector, and has been designed to give so

much light that it can be used effectively with an incandescent gas-

burner. The light, which is focused upon the object, is all transmitted

* R. and J. Beck, Special Catalogue, 1913.
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at a greater anirle than l-o N.A., so that dry object-glasses, or a
1-0 X.A. y^^- oil-immersion lens, can be used without stopping-down.

Fig. 60.

Higher angle-immersion lenses should have a stop dropped in behind to

reduce the aperture to 1 • N.A.

(6 J Miscellaneous.

Quekett Microscopical Club.—The 490th Ordinary Meeting was
held on May 28, the President, Professor A. Dendy, F.K.S., in the Chair.

Mr. T. A. O'Donohoe on " Minute Structure of Coscinodiscus asterom-

phalus and of Pleurosigma nngulatum and P. laltkumy The author's

object was to determine, if possible, which was the correct image, the
" white dot " or the " black dot."

June 24. H. Sidebottom, " The Lagenae of the South-west Pacific."

This was the second part of a valuable paper which appeared in the Club
Journal for April 1912.*

E. M. Nelson, F.R.M.S., "On a New Method of Measuring the

Magnifying Power of a Microscope."

B. Technique.

t

(1) Collecting" Objects, including- Culture Processes.

Paraffin as Source of Energy.}:—N. L. Sohngen, by means of ap-

propriate cultural methods, has shown that benzin, petroleum, paraffin

oil, and various paraffins, may be used by certain bacteria as a food-stuff

supplying carbon, and therefore as a source of vital energy. By inocu-

lation of material from divers sources upon a culture medium consist-

ing of paraffin and inorganic salts, the author shows that a number of

bacteria, including Bacillus fluorescens liquefaciens, B. pyocyaneus, etc.,

* See this Journal, 1912, p. 527.

t This subdivision contains (1) Collecting Objects, including Culture Pro-

cesses
; (2) Preparing Objects

; (3) Cutting, including Embedding and Microtomes
;

(4) Staining and Injecting
; (5) Mounting, including slides, preservative fluids, etc.

;

(6) Miscellaneous.

X Centralbl. Bakt., 2te Abt., xxxvii. (1913) pp. 595-609.

2 F 2
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as well as certain mycobacteria, possess this property. The end pro-

ducts of this action on paraffin are carbon dioxide and water, but in-

termediate substances, such as acids and fatty acids, are formed.

Isolation of Pathogenic Bacteria from Stools.*—W. R. Stokes and
F. "W. Hachtel recommend the following modification of Hesse's semi-

solid agar for the detection of typhoid and cholera organisms. It con-

tains : Agar 5*5 grm., Liebig's extract of beef 5 grm., Witte's peptone

10 grm., lactose 10 grm., glycerin 50 grm., sodium chloride 8" 5 grm.,

distilled water 1000 c.cm. The beef extract is rendered sugar-free, by
preliminary inoculation of Bacillus coli. Before tubing, a solution of

Kahlbaum's azolitmin is added as indicator. Typhoid or paratyphoid

colonies are medium sized and of a pink colour. By using starch in place

of lactose and glycerin, the intestinal spirilla may be distinguished. By
virtue of their amylolytic enzyme, they split the starch and so produce

an acid reaction in the medium.

Plate-culture of Anaerobic Bacteria.!—J. W. McLeod describes a

piece of apparatus for this purpose which possesses distinct advantages

over any of the older devices. It consists of two parts, a porcelain

dish to hold the pyrogallic acid and caustic soda solutions, and a special

Petri capsule, which has its free margin turned inwards and upwards.

The porcelain dish is a hollow chamber, bisected in the lower two-

thirds of its depth by a vertical partition, and there is a circular aper-

FiG. 61.—Cross-section of the apparatus, to show the Petri dish
in position and bisecting the porcelain chamber in the line

of the partition. R, Groove to collect fluid exuding from
the medium on the Petri dish. P, Plasticine. X, Points
at which fluid in chamber passes over the partition when
the plate is tilted.

ture in the centre of its upper surface. Around the margin of the
upper surface is a shallow groove filled with plasticine. In using the

apparatus, caustic soda and pyrogallic acid solutions are introduced into

the compartments of the hollow dish. The Petri plate is now pressed

* Centralbl. Bakt., Ite Abt. Orig., Ixix. (1913) pp. 346-9.

t Journ. Path, and Bact.,xvii, (1918; pp. 454-7.
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down upon the plasticine in the groove, and plasticine pushed up
round its edge so as to ensure sealing. The dish is then tilted so that

Fig. 62. — Sketch of one-half of the porcelain chamber.
A, B, Opposite portions of porcelain chamber, sepa-

rated by the partition K. C, Central aperture in cover-

ing of the porcelain chamber. D, Groove for reception of

plasticine.

the pyrogailic and soda overflow the separating partition and mix.

Condensation water is retained in the upturned edge of the Petri dish

(figs. 61 and 62).

The extent to which oxygen has been absorbed may conveniently be

shown by making a blue pencil mark on the upper surface of the

porcelain. When the oxygen is rapidly absorbed, this becomes bleached

within 48 hours.

Partition of Plate Cultures.*—A Hahn describes a piece of appa-

ratus (fig. 63) for use in the preparation of plate cultures. It consists

Fig. 63.

of a star-shaped piece of glass fitting the Petri dish, consisting of six

rays, which divide the culture medium into as many compartments. It

is placed in position before the medium has solidified. The author con-

siders the ordinary method of plating cumbrous and wasteful, and points

out that this device, which enal)les six platings to be carried out on a

single dish, will involve considerable saving of time, labour, and space,

and facilitate the comprehensive survey of the results in any extensive

plating investigation.

New Medium for Gonococcus.t—P. E. Weil and Noire recommend
the following medium as being very successful and satisfactory. The

* Centralbl. Bakt., Ite Abt. Orig., Ixix. (1913) p. 228 (1 fig.),

t C.R. Soc. Biol. Paris, Ixxiv. (1913) pp. 1321-2.



426 SUMMARY OF CURRENT RESEARCHES RELATING TO

only precautions necessary are to sow copiously and incubate at once.

The casein from a litre of milk is precipitated by means of 2 c.cm. of

hydrochloric acid and then filtered off, the filtrate being neutrahzed with

normal sodium hydrate. To this is added an equal bulk of 2 p.c. pepton
water, enriched with 1 p.c. saccharose and * 35 to 4 urea. A jelly is

then made with 1 • 6 p.c. agar. After sterilization and filtration the

medium is distributed in tubes and then sterilized afresh.

Method of Growing the Acne Bacillus.*—T. H. C. Benians gives

the following procedure for cultivating the l)acillus of acne from the

comedo for the preparation of vaccines. A comedo is expressed into a

sterile glass tube of small bore, the edges of which have been pre-

viously rounded-off in the flame. The comedo is dropped into a tube

containing neutral broth, which is then covered with a layer | in. thick

of sterilized olive-oil or lard. The comedo should be made to sink to

the bottom of the tube. In 24 to 48 hours the medium becomes turbid

from the presence of Stcqjhylococcus aJbtis, while in 3 or 4 days the

growth of acne bacillus is seen at the bottom and sides of the tube as a
granular deposit. At the end of about 10 days films show a relatively

few cocci and largfe masses of bacilli.

(2) Preparing- Objects.

Fixing" the Pseudopods of Foraminifera.f—H. Reschad places the
Foraminifer (Jliliolina) in a hollow ground slide, letting it lie in a

moist chamber until the pseudopoda are well extended. When this has

happened the slide is immersed, rapidly and deftly, in the following

dilutions of alcohol (5, 10, 20, 35, 60, 80, 95, 99*8 p.c). After the

last the preparation is immersed in Schaudinn's sublimate-alcohol for

10-15 minutes.

Much skill and care are required to prevent the Foraminifer from
being washed off during manipulation. It is recommended to immerse
the slide on that side towards which most of the pseudopods are directed.

The preparations may be stained in Giemsa (4 drops to 1 c.cm. of

water) renewed every 3 minutes during a quarter of an hour. The pre-

paration is then washed with distilled water and afterwards with tap-

water.

Then follow alcohol, carbol-xylol, and balsam.

Simple Histological Methods J— J. Salkind gives an account of

certain procedures, by the adoption of which histological manipulations
may be simplified.

Sublimate Fixation.—The troublesome part of this process is the
iodine treatment, required to remove the precipitate of mercury salts.

If, after fixing in Zenker's or Helly's fluid, the material is placed in

a solution containing 3 p.c. potassium l)ichromate and 1 to 2 p.c. hydro-
chloric acid—or, as an alternative (where acid solutions are undesirable)

* Lancet, 1913, 1. pp. 1801-2.

t Zeitschr. wiss. Mikrosk., xxix. (1913) pp. 526-7.

+ Zeitschr. wiss. Mikrosk., xxix.'(1913) pp. 540-4.
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a fluid of the following composition : sublimate 4 grm., potassium bi-

chromate 2*5 grm., chloral hydrate 4 grm., water 100 c.cm.—the iodine

treatment may be carried out simultaneously with the removal of paraffin,

by placing the mounted paraffin sections in xylol saturated with iodine.

Aceton-ether Method of Paraffin EmhechliiKj.—Tissue is removed from
water or weak alcohol, and placed in a fluid containing : acetone 2 parts,

ether 1 part, water 1 part. In this it remains for at least one hour
for each millimetre in the thickness of the tissue. Transfer to a mixture
of equal parts of acetone and ether saturated with paraffin. Then transfer

to paraffin.

Simultaneous Polychrome Stain.— Saturated watery toluidin-blue,

with 3 p.c. formol, 12 parts ; alcohol 90 p.c, 8 parts ; acetone, 4 parts
;

saturated uaphthol-yellow, in alcohol 90 p.c, 2 parts ; saturated ery-

throsin pur., in alcohol 90 p.c, 3 parts. Mix in the above order. Add
5 to 10 parts of distilled water. Stand. Xo precipitate should appear,

and the fluid should be dark blue, with a violet shade after a few minutes.
Adhesion of Sections to Slide.—When the paraffin sections are floating

in warm water, add 1 drop of cedar-wood oil. This spreads as a thin

film over the surface of the water. Sections mounted direct from this

fluid will adhere firmly.

C3) Cutting-, including- Embedding- and Microtomes.

Method of Handling and Preserving Celloidin Serial Sections.*

H. Richter makes use of shallow rectangular glass dishes, with well-

fitting lids. One side bears a distinguishing mark, so that the orien-

tation of the vessel and its contents is always known. A piece of

blotting-paper, cut to fit, is placed on the bottom of this vessel, and
moistened with 70 to 90 p.c. alcohol. The sections are transferred from
the knife to the surface of the wet blotting-paper, being arranged in

order. When this is finished, a piece of paraffin-paper—of a type used
in commerce by vendors of sugar or drugs—is placed over the sections.

The lid of the dish is put on, and the sections may be kept in this

condition until required. The paraffin-paper may with care be peeled off

the sections, and one or more be removed for mounting. When single

sections are removed, it is recommended that a small piece of paper
with the number of the section be placed in the position it occupied in

the dish.

By this method it is easy to study isolated sections from a series at

leisure, without breaking the series. Moreover, a diversity of staining

methods can be practised upon neighbouring sections.

Wiilfing's Rock-slicing Microtome.f—This piece of apparatus has
been designed by E. A. Wiilfing, and is made by the firm of R. Winkel,
Gottingen. Its object is to make thin slices of large pieces of rock,

and to examine the qualitative orientation of mineral sections.

In the latter case it facilitates the necessary preparatory investigations

* Zeitschr. wiss. Mikrosk., xxix. (1913) pp. 528-30.

t Special Catalogue : Microscopes for Mineralogists ; Microtomes and Grind-
ing Apparatus Accessories. Carl Zeiss (Agents) London.
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and lends itself to the economical treatment of valuable material.

The machine (fig. 64) is driven by a motor of about ^-^ h.p. at 2000

revolutions per minute. The vertical cutting disk is made of soft sheet

CD

6

iron and is attached to a horizontal axis journalled in a small mclmed

shaft. The diameter of this disk is about 70 mm. ; its thickness about ' 3

The compound holder for receiving the rock specimen is fittedmm.
on to a spindle which is parallel to the cutter-shaft, and is held up to
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the cutter by means of a counterpoise. The stand, which carries tlie

holder, is fitted to a sHde having cross motion and fixing attachment so
that the specimen may be advanced towards the cutter, and also be
moved right and left. The " crystal holder " is the part to which the
specimen itself is attached. It consists of a round graduated metal
plate covered on the cementing side by a glass plate, and swivelled on a
horizontal axis. It may be fixed in any desired position, and the rota-

tion is read by means of a fixed index. The arm carrying the crystal-

holder can be rotated about a vertical axis, the adjustment being read
on a graduated half-circle. The compound holder is so designed that
both axes of rotation pass through the crystal so that its position in

space will be approximately maintained during the adjustment. To
render the soft iron disk capable of cutting rock it must be tempered
with diamond paste. This is done by slightly notching the periphery
of the disk with a knife and then rubbing on a paste made of diamond
splinters finely powdered in a mortar and mixed with oil. The machine
is then started at a low speed and the glass guard-plate of the crystal-

holder lightly pressed against the disk. This will cause a sufficient

number of diamond particles to enter into the soft iron so that the
machine is ready for use. When the disk has once been properly

dressed it will last for a long time and the width of the cut will not be
more than 0*4 mm. A cut from 4 to 5 sq. cm. will require about ten to

twelve minutes. If this speed is not reached the disk will have to be
dressed again. The best lubricant is petroleum.

Winkel's Motor-driven Grinding^ Machine for Microscopical Sec-

tions.*—The shaft which carries the grinding-wheel and belt-pulley is

verticallv journalled on a cast-iron block fitted with three standino- and
fixing screws. The waste is received in a trough. The metal grinding-

•disks can be replaced by glass ones for fine grinding and polishing.

According to requirement the machine can be fixed above or below the

table.

Automatic Grinding-attachment for Wulfing's Grinding Mach-
ine.!—This apparatus is made by the firm of R. Winkel, for operation

with the Wlilfing grinding machine whose principle is taken to be gene-

rally well known.
AVhen specimens require to be ground for a long time or to be

ground extremely fine, it will be found rather inconvenient to guide the

grinding tripod over the plate. The attachment shown in fig. 65 has

therefore been designed for imparting to the tripod movements closely

resembling hand movements. A V-shaped bridge, which stands with

two vertically adjustable screws on the grinding-plate, carries two pins

extending upwards and engaging in corresponding eyes in the tripod.

The tripod stands free on the plate and may be weighted if necessary

by a couple of small weights. The bridge extends in a long metallic

bar which can glide in a sleeve movable in all directions. From above

* Special Catalogue : Microscopes for Mineralogists ; Microtomes and Grind-
ing Apparatus Accessories. Carl Zeiss (Agents) London.

t Special Catalogue : Microscopes for Mineralogists ; Microtomes and Grind-
ing Apparatus Accessories. Carl Zeiss (Agents) London.
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a spindle with eccentric pin passes through the bore in thef bridge and
transmits the rotation of the motor which has been conveyed by a cord

pulley countershaft to both bridge and tripod. The speed has been kept

so low that no tilting effect is produced in the triix)d ; the speed

obtained by hand-movement having been taken as a model. Only the

crystal should move in the grinding material. Some oil or vaseline is

applied V)eneath the screws and feet of the tripod and bridge. During
work the grinding-plate may l)e moved sideways so that it is used on as

many points as possible. The rules for making specimens are otherwise

as usual. For measuring, the tripod is lifted and placed on the hori-

zontal bracket. After some practice the operator will know how long

the machine must be left running to grind down a given quantity from
the specimen. The poHshing is carried out in an analogous manner.
By the aid of this attachment it has been possible to grind quartz prisms

with a refractive angle of 10° at the edge down to xof o i^^^- thickness,

and polish them. Experiments with iron glance prisms have also proved
the efficiency of the attachment, as with these prisms a manual guiding

proved unsatisfactory.

(4) staining- and Injecting-.

Demonstrating Intracellular Inclusions in Articular Rheuma-
tism.*—F. J. Bosc and M. Carrieu make smears on slides from the

joint-fluid, and also use the clot after it is set on coohng. The clot is

immersed in acetic-suljlimate or in alcohol, and when fixed paraffin

sections are made. The bodies found in the cytoplasm of some of the

cells are eosinophilous and best stained by Giemsa. The bodies are

of varying size, and the authors consider them to be of a parasitic

nature.

In a later communication the authors state that they have found
similar appearances in the large mononuclear leucocytes of the blood

in acute rheumatism.

Staining Properties of the Tetanus Bacillus.t—The familiar

text-book statement, defining this organism without qualification as

Gram-positive, has long been recognized as misleading. H. Eymer
has examined a number of strains of the bacillus, as well as a variety

of material from infected animals and other sources, and finds that the

majority of bacilli do not retain the stain when treated l)y this method,

while only a few isolated individuals are retentive of the violet colour.

Demonstrating Nerves in Mammalian Ovaries. |

—

In this in-

vestigation W. Abel and A. Louise Mcllroy used the silver nitrate

method of Ramon y Cajal. There are several modifications of this

method, but the first modification was found to be the most successful.

It is carried out as follows : The tissue, which is divided into small

blocks of from 2-4 mm., is placed for 21 hours in a bath of 65 p.c.

alcohol with • 75 p.c. ammonia, at a temperature of 32' C. . . . It

* C.R Soc. Biol. Paris, Ixxiv. (1913) pp. 1262-3, 1322-3.

t Centralbl. Bakt., Ite Abt. Orig., Ixix. (1913) pp. 1-5.

i Proc. Roy. Soc. Med., vi. (1913) (Obstet. and Gynaec. Sect.) pp. 240-7 (4 figs.).



432 SUMMAEY OF CUERENT RESEARCHES RELATING TO

is then tran'feferred to a second bath of absolute alcohol with 0*75 p.c.

ammonia for 24 hours at the same temperature. The tissue is then

carefully washed in distilled water and placed in a 1 p.c. solution of

silver nitrate, and kept in the dark at 32° C. until it assumes a golden-

brown colour. It is then washed in distilled water, and transferred

to the following developing solution. It is important to note that this

manipulation must be done either in the dark or with a red light.

Developing solution : pyrogallic acid 1 grm., formalin 5 c.cm., absolute

alcohol 10 c.cm., distilled water to 100 c.cm. After the tissue has

been 24 hours in this solution at a temperature of 32° C, it is washed
in distilled water and then transferred to 50 p.c. alcohol, and carried

through the ordinary process of dehydration. This stain colours the

nerve-fibres dark brown or black, while the rest of the tissue is bright

yellow. The nerve-fibres alone are clearly defined, and for this reason

many photographs made of sections stained in this way seem slightly

bhirred. The materials used were the ovary of the cat, dog, and rabbit.

The organs were removed from the animals some hours after death, as

it is found to be better than using the tissues absolutely fresh.

Staining Trypanosomes.*—A. Ponselle first treats the dried smear

with absolute alcohol 50 c.cm. plus tincture of iodine (French Codex)

10 drops for 5 minutes. The smear is then washed with absolute

alcohol and allowed to dry. The preparation is then covered with a

layer of some serum, e.g. horse serum heated to 56°. After about 5

minutes the preparation is washed in distilled water, and then stained

for 15-30 minutes with Giemsa (1 drop to 1 c.cm. of distilled water).

Finally, the preparation is washed with distilled water and allowed to

dry. This technique does not give better results than other methods
for staining trypanosomes drawn from the blood, but is specially

adapted for these organisms obtained by cultivation.

Demohstrating the Clear and Cloudy Fibres of Striated Muscle.t

W. Ewald fixes in formalin and cuts frozen sections. The sections are

stained with iron-haematoxylin, alizarin-blue, or with sudan. The
illustrations show^ distinctly the difference between tlie clear and cloudy

fibres. The appearances are better seen when the muscle is cut trans-

versely.

Celloidin sections were also used, and other stains such as Biel-

schowsky's and Van Gieson's were employed, but the results from the

three first mentioned, either alone or in combination, seem simpler and

more useful. For the author's views, and those of P. Schaefer in the

same number, the original should be consulted.

(6) Miscellaneous.

Marking Slides.

J

—To mark spots on a microscopical preparation,

Y. Salkind recommends the following device. A glass disk furnished

with an ebonite ring is made so as to fit the top of the condenser, and

* C.R. Soc. Biol. Paris, Ixxiv. (1913) pp. 1072-3.

t Abhandl. Senckenberg. Naturforsch. Gesell., xxxi. (1912) pp. 109-50 (5 pis.).

i Zeitschr. wiss. Mikrosk, xxix. (1913) p. 544.
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to centre with it. The centre of the disk is marked. To define any
point on the slide the condenser is racked down, and a minute drop of

cedar-wood oil—tins^ed with carmine—is placed on the centre of this

disk. The condenser is racked up until the oil just touches the slide.

This is now removed from the stage, and the point indicated by the

oil-drop is marked with a diamond.

Apparatus for Counting Bacteria and other Cells.*—R. Donald
describes an apparatus for liquid measurement l)y drops and applications

in counting bacteria and other cells, and in serology. In order to

promote drop-measuring in serological and bacteriological work the

writer claims to have devised a simple system of producing uniform
pipettes, clean and sterile, which deliver uniform drops of any required
size from ^ c.cm. down to o-^ ^ c.cm. or less, and has devised also forms of

constant pressure apparatus for use with the pipettes.

The fundamental principle of the method rests on the fact that the
size of a drop of any given liquid yielded by a clean pipette is deter-

mined by the outer circumference of the pipette at the level where the

contact edge of the drop clings round the glass, due allowance being
made for the rate at which the liquid is detached and the temperature.
For further details of this interesting device, the original should be
consulted.

Metallography, etc.

Aluminium-vanadium Alloys.t—X. Czako describes the microstruc-

ture of a number of aluminium-vanadium alloys. At 1 p.c. vanadium,
brilliant crystals appeared, embedded in aluminium. The proportion of

the crystals increased with increase of vanadium, the 34 • 5 p.c. alloy was
nearly homogeneous. By the action of hydrochloric acid on the 30 p.c.

alloy, brilliant crystals containing 37*9 p.c. vanadium were isolated,

corresponding closely to the formula AI3Y. In a single crystal, cleavage

lines and corrosion figures were seen, the corrosion pits having the same
form as the crystals seen in the alloy containing 1 p.c. vanadium. In
alloys containing not more than 38 p.c. vanadium no etching was neces-

sary ; the great hardness of the crystals relative to the aluminium ren-

dering the structure visible upon simple polishing. Beyond this point

the alloys were etched either with 50 p.c. nitric acid to which had been
added 6 p.c. of chromic acid, or by electrolysis in sodium-chloride solu-

tion. Crystals containing 64*8 p.c. vanadium, corresponding to the

formula Al Y were also isolated.

Cadmium-arsenic Alloys. J—S. F. Zemczuzny has investigated the

cadmium-arsenic system, and describes the microstructure of numerous.

* Proc. Ro5\ Soc, Ser. B, Ixxxvi. (1913) pp. 198-202 (2 figs.).

t Comptes Rendus, clvi. (1913) pp. 140-2 (2 figs.).

t Int. Zeitschr. Metallographie, iv. (1918) pp. 228-247 (14 figs.).
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alloys. Two compounds, Cd3As2 and CdAs2 and two eutectics, were

identified. In the range 1 to 40 atomic per cent arsenic, crystals of

CdgAso were enveloped in the eutectic which was nearly pure cadmium,
etching dark with hydrochloric acid while the compound remained bright.

The crystals frequently contained inclusions : it was accordingly impossible

to ascertain their composition by a separation method. From 40 to 62

p.c. arsenic the alloys consisted of the same compound with the other

eutectic. In this range considerable undercooling of the melt occurred ;

its influence upon the structure is described.

Copper-aluminium Alloys with 8^ to 90 p.c. Copper. *— H.
Hauemann and P. Merica describe in detail the microstructure of the

copper-aluminium alloys in the range indicated, when submitted to

various treatments. The specimens were etched with ferric chloride in

hydrochloric acid, or with ammoniacal copper chloride solution. The
velocity of crystallization was found to be remarkably great. Slow
cooling in the furnace produced large plates of a and y, and the a y
eutectoid was lamellar. More rapid cooling in air caused y to crystal-

lize in star-shaped forms, and a as needles, while the eutectoid was also

acicular in appearance. When quenched, alloys containing more than

88 p.c. copper consisted of needles, those containing 86 to 88 p.c. copper

consisted of needles +y, and those containing 84-86 p.c. copper con-

sisted of y and /3. A remarkable similarity was found between the

structure of the copper-aluminium alloys and that of steel.

/5-Constituent of the Aluminium-bronzes.+—The copper-rich

aluminium-copper alloys consist, according to their aluminium content,

of one or two of the constituents a, jS and 8, ^ being the a -f,8 eutectoid.

A. Portevin has found that this eutectoid may exist in either of two

forms, a comparatively coarse sponge-like network and a fine lamellar

form resembling the pearlite of annealed steel. Both forms may be

present in the same specimen, e.g. in the alloy of eutectoid composition.

The coarse network form commonly occurs in contact with excess of the

a phase, while the fine lamellar form is found in contact with excess S.

The author has found numerous examples of eutectics which occur in

more than one form, and describes as typical the various forms of the

Sb-Cu2Sb eutectic of the antimony-copper alloys. The aluminium-

bronze sections were etched with acid ferric chloride in alcohol, or with

ammonium persulphate solution, while the structure of the antimony-

copper alloys was revealed by simple poHshing.

W. Guertler+ points out the instructive resemblance in microstructure

between the eutectic of the antimony-copper system described by Por-

tevin, and the "Ledeburite " eutectic of the iron-carbon system described

by Benedicks. Further research on the non-ferrous alloys is revealing

complexities analogous to those of the iron-carbon system.

* Int. Zeitschr. Metallographie, iv. (1913) pp. 209-227 (18 figs.),

t Int. Zeitschr. Metallographie, iv. (1913) pp. 257-260 (11 figs.).

J Int. Zeitschr. Metallographie, iv. (1913) pp. 261-2 (1 fig.).
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Magnesium-aluminium-zinc Alloys.*—G. Eger, in the course of a

lengthy report upon the constitution of the ternary magnesium-aluminium-
zinc alloys, describes the microstructure of a considerable number of them.
Marked brittleness rendered the polishing of many of the specimens very
difficult. The presence of hard crystalline compounds frequently caused
the structure to be sufficiently revealed by simple polishing.

Ancient Iron Objects. f—H. Hanemann describes the microstruc-

ture of some Celtic iron articles probably not less than 2000 years old,

found in excavations near Romhild. A pointed tool, the form of which
suggested that it had been attached to a wooden handle, was coated with
rust to a depth of about 1 mm. The rear part was found to consist of

ferrite and pearlite with which much slag was intermingled. The Wid-
mannstatten structure indicated a high forging temperature. The point
beneath the rust was hard to the file. A transverse section was found
to consist of martensite to a depth of about 1 mm. Below this was
martensite containing small patches of osmondite. The structure of

this tool, which must have been quenched in water and not tempered,
demonstrates the great antiquity of the process of hardening steel, and
also indicates that martensite, which is understood to be a metastable
constituent, may persist practically unchanged throughout long periods
at ordinary temperatures. An axe was found to consist of ferrite with
included slag. Etching with hydrochloric or nitric acid developed a net-

work of shadowy lines which had no apparent relation to the crystalline

structure of the ferrite. A ring had the structure of unhardened steel.

The remaining Celtic objects consisted of ferrite with included slag.

An ancient Greek object—a small figure of a faun—consisted of graphite,

pearlite, ferrite, and the ternary phosphoric eutectic, and had apparently
been gilded. Its cast-iron structure suggested that cast-iron was known
to the ancient Greeks.

Ternary Alloys of Iron-nickel-manganese, Nickel-manganese-
copper, and Iron-manganese-copper.|—N. Parravano, in working out
the equilibrium diagrams, has studied the microstructure of the ternary
alloys. In the copper-iron-manganese system the limits of solid solu-

bility were determined by microscopic examination of specimens which
had undergone prolonged annealing. Etching reagents used were a solu-

tion of ferric chloride in dilute hydrochloric acid, a mixture of ammonia
and hydrogen peroxide, dilute nitric acid, and picric acid in alcohol.

In many of the alloys the solid solution crystals had a cored structure.

Constitution of Carbon-molybdenum Steels. §—T. Swinden reports

the results of a further lengthy investigation of the properties of a series

of carbon-molybdenum steels, and includes a description of the micro-
structure of specimens (1) quenched from 800° C.

; (2) quenched from

* Int. Zeitschr. Metallographie, iv. (1913) pp. 29 128 (58 figs.),

t Int. Zeitschr. Metallographie, iv. (1913) pp. 248-56 (10 figs.),

j Int. Zeitschr. Metallographie, iv. (1913) pp. 171-202 (61 figs.).

§ Iron and Steel Inst. Carnegie Scholarship Memoirs, v. (1913) pp. 100-168
(50 figs.).
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1200° C.
; (3) heated to 1200° C, cooled to 600° C, and then quenched

;

and (4) cooled in air from 1200° C. Steels with the higher carbon and
molybdenum contents showed white polyhedra when quenched from
1200° 0.

Elastic Limit of Alloys.*—A. Portevin points out that the only

method of ascertaining when the elastic limit is reached at a particular

point of the surface of a stressed specimen, is by microscopic observation

of the previously polished surface. Slip-bands appear within the crystals

as soon as the elastic limit is exceeded. In the author's experiments

pyramidal specimens of cast alloys were submitted to comjDression, one

polished face being under microscopic observation. In an alloy con-

sisting of a homogeneous solid solution slip -bands first appear in a few
crystals ; as the stress rises the number oi crystals affected increases

until they all show slip-bands. By examination of a stressed pyramidal

specimen, a lower elastic limit—corresponding to the stress on the cross

section at which slip-bands have just begun to appear—and an upper
elastic limit—corresponding to the stress on the largest section at which
all the crystals are affected—may be distinguished. In an alloy which,

consisting of a chemically heterogeneous single solid solution, possesses

a cored structure, the elastic limit of the outer layers of a crystal commonly
differs from that of the inner portion, and thus slip-bands may appear

in the central part of a crystal and not extend as far as the boundaries.

As the stress increases the slip-bands increase in length until the crystal

boundary is reached, thus demonstrating the crystallographic unity of a

chemically inhomogeneous crystal. Copper-nickel and copper-tin alloys

were observed to behave in this manner. In an alloy consisting of two
phases, such as the alloy containing 57 p.c. copper, 43 p.c. zinc, the

elastic limit of one (a) phase may be reached much earlier than that of

the other (/3) phase, and the behaviour is then still more complex. The
idea that the elastic limit of a metal or an alloy can be truly expressed

by a single value is thus seen to be illusory.

Influence of Annealing upon the Structure of Alloys, t—A.

Portevin classifies systematically the structural effects of annealing, by
which operation is meant heating followed by slow cooling. Annealing
is employed (1) to remove or diminish the effects of quenching

; (2)

to remove the effects of cold-work
; (3) to modify the structure of cast

or overheated material. If the annealing is wholly within a field of

the equilibrium diagram, it tends to restore (1) mechanical equilibrium,

by removing internal stresses
; (2) physico-chemical equilibrium ; solid

solutions become homogeneous and unstable phases disappear
; (3) struc-

tural equilibrium ; stable phases become visible microscopically, under-

go coalescence, and become clearly separated when two or more are

present
; (4) crystalline equilibrium ; recrystallization and growth of

crystals occur. If, during the annealing, transformation lines of the

* Comptes Rendus, clvi. (1913) pp. 1237-40 (6 figs.),

t Rev. Metallurgie, x. (1913) pp. 677-721 (38 figs.).
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equilibrium diagram are traversed, the finally resulting phases may not

be in equilibrium. Numerous instances of these various effects are de-

scribed and illustrated by photomicrographs. A cast alloy of 05 p.c.

copper 5 p.c. tin was annealed at 800° C. The specimen was polished

and etched with a mixture of ammonia and hydrogen peroxide after J, 1,

2, and 3 hours' annealing. The gradual disappearance of the cored struc-

ture was thus followed, the solid solution became homogeneous. The
phenomenon of coalescence, due to the action of surface tension, is

apparent in the changes occurring when hypereutectoid steels are an-

nealed. The formation of twin crystals by deformation followed by
annealing is explained upon the assumption of the occurrence of " pro-

portional translation," a particular mode of slipping in crystals upon
their cleavage planes.

Influence of Intercrystalline Cohesion upon the Mechanical
Properties of Metals.*—J. C. W. Humfrey advances a modification of

Rosenhain and Ewen's theory as to the formation and structure of the

intercrystalline cement which joins the irregularly outlined crystals of

which metals are built up. It is suggested that if the solidification of

a metal takes place sufficiently slowly, there is formed between two
crystals which have grown towards each other, a layer in which the

molecules are so arranged as to pass by gradual small displacements from
the orientation of one crystal to that of the other. A similar layer

probably exists between crystals which have been formed by recrystalli-

zation in the solid state, if equilibrium between the crystals is complete.

If, from rapid cooling or other causes, true equilibrium has not been

established in solidification or in solid recrystalhzation, the crystals may
be separated by an amorphous layer. A study of the behaviour of slip-

bands at or near the intercrystalline boundaries has afforded support to

the author's views. Pure Swedish iron, polished and lightly etched, was
microscopically examined during strain. Slip-bands first appeared in

the central parts of the crystals, and only spread towards the boundaries

as the straining became severe. Slip-bands approaching a boundary at

an angle became narrower and tended to bend so as to approach the

boundary at a smaller angle. Occasionally slip-bands were observed to

cross a boundary. In such a case the sKp-band persisted unchanged in

direction and was apparently little affected by the boundary. Such an
observation is explained on the supposition that the two crystals, though
not identical in orientation, have one common ghding plane.

Etching at High Temperatures.-f—H. Hanemann holds that

the method by which a section, polished at ordinary temperatures, is

heated, and etched at a high temperature by the application of a gaseous

or liquid reagent, does not give a true picture of the structure at the

temperature in question. If re-crystallization takes place during heating,

the polished surface, which was made up of sections through crystals at

the ordinary temperature, consists of crystal surfaces at the high tem-
perature. The phenomena of segregation and of formation of new

* Iron and Steel Inst. Carnegie Scholarship Memoirs, v. (1913) pp. 86-99
(8 figs.).

t Int. Zeitschr. Metallographie, iii. (1912) pp. 176-8.
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phases may cause the external surface to differ considerably from a

section. Further, in order that structure may be satisfactorily revealed

by etching, it is necessary that the structure should not change appreci-

ably during etching. But the growth of crystals at high temperatures

in some materials, e.g. high-carbon steel at 1000° C, is so rapid that

the structure may alter considerably even in the short time required

for etching.

Thermal Investigations in a Vacuum.*—W. Heike describes a

new method of preparing and thermally investigating alloys. Weighed
quantities of the metals are placed in a porcelain tube, which is then

evacuated and sealed up. The tube is heated above the melting points

of the elements, suitably shaken and allowed to cool. Specimens pre-

pared in this way are very suitable for microscopic examination. The
rough surface of the metallic regulus often affords valuable information

upon the crystalline habit of the alloy. Examples taken from the

copper-silver series are described and illustrated.

* Int. Zeitscbr. Metallographie, iv. (1913) pp. 143-54 (11 figs.).
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PROCEEDINGS OF THE SOCIETY.

MEETING

Held on the 18th June, 1913, at 20 Hanover Square, W.,
Professor C Sims Woodhead, M.D., etc.. President, in
the Chair.

The Minutes of the Meeting of May 21, 1913, were read, confirmed,

and signed by the President.

The List of Donations (exclusive of exchanges and reprints) received

since the last Meeting was read as follows, and the thanks of the Society

were accorded to the donors :

—

From

Two Grayson Rulings Mr. Conrad Beck.

Hall, Rev. C. A., F.R.M.S., Pond-life Messrs. A. and G. Black.

Mr. A. W. stokes demonstrated a new method of electric lighting

by means of a small flash-light dry cell fixed to .the base of the
Microscope. This lighted a minute Osram 4 candle-power lamp which
slid on a movable arm attached to the limb of the Microscope, so that

it could give transparent, obhque, or opaque illuminations as desired.

No movement of the Microscope would cause the light to be lost ; the
current would only be used while actually viewing the object. Hence,
a cell costing 4:^d. would last out two ordinary Soirees, and the whole
apparatus could be made for 15s.

The President said Mr. Stokes' instrument might prove useful for

demonstration purposes, where the difficulties of maintaining the light

in one position were often so great.

Mr. Hamilton Hartridge remarked that one of the additional uses

of the apparatus was in work on diatoms, under very high power
microscopy, when it was essential to have all light excluded from the
room as far as possible. Under such conditions he had himself proved
Mr. Stokes' lamp to be extraordinarily useful.

The hearty thanks of the Society were accorded to Mr. Stokes for

his interesting exhibit.

2 G 2
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A paper by Mr. E. Moore Mumford on " The Higher Bacteria

(Sjjhserotilns) " was read by Dr. Shilhngton Scales.

The President said that he had had the opportunity of looking- over

Mr. Momford's paper on " The Higher Bacteria," and he had found it

to be one of very particular interest from several points of view. Up
to tlie present no very definite effort had lieen made to distinguish the

various species of Sphserotihis. He did not know that the author had
succeeded in establishing any really distinctive features, but he had
made out a certain number of differences of specific value. Another
point of interest was that Mr. Mumford's method seemed to promise

better results in this particular branch of study, because in it one might
have a means of distinguishing the amount of crude organic matter

contained in water ; indeed, if it were true that these Sphserotili had
a power of selecting very minute quantities of sewage, it might be of

great value. Here was a line of investigation which, if successful, would
provide an additional weapon in our bacteriological armamentarium.

A vote of thanks was proposed to Mr. Mumford, and unauimously
carried.

Mr. Hamilton Hartridge, M.A., F.R.M.S., read the first of his two
papers on " The Measurement of Working Aperture."

In response to the Chairman's request for remarks on Mr. Hartridge's

paper, Dr. Shillington Scales read the following letter from Mr. Crordon,

offering criticism of Mr. Hartridge's methods.

113 Broadhuest Gabdens,
West Hampstead, N.W.

June 13, 1918.

Dear Sirs,

I have to acknowledge and to thank you for copies of the proofs

of two papers to be read before the Royal Microscopical Society on
Wednesday next by Mr. Hartridge. These I have read with very great

interest, and perhaps you will allow me through you, as I am not
personally acquainted with Mr. Hartridge, to call his attention to one
or two points that may, I think, be of interest to him.

With respect to the measurement of the working aperture Mr. FTart-

ridge is adopting the same method which I described to the Society

in 1907, in connexion with my top-stop apparatus. Mr. Hartridge
has recourse to an apertometer plate for the purpose of calibrating his

Ramsden disk. I adopted what appeared to me to be the simpler

method of taking the equivalent focal length in air of the Microscope
as a whole, and drawing a circle with this magnitude for radius. The
circle so detei"mined, placed in the Ramsden disk, affords a direct

measure of N.A. = 1. This method of calibrating the Ramsden disk

ap])eared to me to be quite satisfactory, but it may be that it is less

exact than Mr. Hartridge's method. If so it would, I think, be of

interest if he would let microscopists know by how much the aperto-

meter method excels the other method in precision. . . .

J. W. Gordon.
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Mr. Hartridge regretted he had not referred in liis paper to Mr.

Gordon's method, but would repair the omission before publication.

Mr. Conrad Beck said in reference to tlic letter which had just been

read, that Mr. Gordon's method was a well known one and frequently

employed with both the Microscope and the telescope. He thought

that indirectly, by measuring the Ramsden circle, the same result was

arrived at as that obtained by Mr. Hartridge, though the methods
were different. The Ramsden disk was a conjugate image of the aper-

ture of the object-glass. In one case the Ramsden disk was measured,

but in Mr. Hartridge's method the size of the aperture of the object-

glass was taken direct. Mr. Hartridge's method might have advantages

when it came to matters of very great accuracy, because Ramsden's disk

was a small aperture, and unless a fairly powerful Microscope was used,

errors were likely to occur. On the other hand the method to which

Mr. Gordon referred, and to which he thought special attention had

been drawm by Dr. Reid in Photomicrography, and which was described

in the Cantor lectures on The Theory of the Microscope, was very much
more easily applied than Mr. Hartridge's. In this, by taking a Micro-

scope with a scale, and placing it over your Microscope without touch-

ing it, the necessary observation could be made, while the instrument

was in use. If one was anxious to know^ the size of the N.A. of the

illumination given by the condenser, all that was necessary was to know
the magnifying powers of the Microscope being used, when the aperture

could be measured. For practical purposes where no unusual acciiracy

was required, such a method was better and more convenient than that

where the eye-piece had to be taken out, as the adjustment of the instru-

ment need not be disturl)ed. For more accurate purposes, however,

Mr. Hartridge's method might be an iinprovement.

Mr. Rheinberg said he wished to associate himself to a considerable

extent with the observations of Mr. Beck. There were many ways of

estimating the numerical aperture or the working aperture of an objective

sufficient for ordinary everyday requirements. He might instance for

example the method of a scaled disk in the top holder at the back focus

of the substage condenser as brought forward by Mr. Cheshire and Mr.

Angus many years ago.* Mr. Gordon's method, which was familiar to

him, as he had made use of a similar arrangement in connexion with

experiments on Colour Illumination, also answered well enough for ordi-

nary requirements, but for any investigations necessitating the highest

degree of accuracy it would not compare in his opinion with the method

brought forward by Mr. Hartridge.

Mr. Hartridge, in reply, said he really thought that the essential

difference lietween the methods used by himself and Mr. (Jordon, lay in

the employment by Mr. Gordon of an additional system of lenses (viz.

the eye-piece lenses) between the upper focal plane of the objective, and

the auxiliary Microscope used to project the enlarged image of Rams-

den's disk into the field of the micrometer eye-piece. This Mr. Hart-

ridge considered a disadvantage in Mr. Gordon's method ;
for not only

would hght be lost through these additional lenses, but also the diminished

* Journ. Quekett Micr. Club, viii. (1901) p. 211.
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image of Ramsclen's disk which they form would ultimately require higher

magnificatio]! to ])ring the disk up to the required scale for measure-

ment, this again causing a loss of light and possibly of definition as

well. In the work on which Mr. Hartridge was engaged, one of the

chief difficulties was to make the diffraction spectra sufficiently bright

for measurements to be made on them ; it was therefore necessary to lose

as little light as possible.

A further point of importance is the fact that Mr. Hartridge's

method is independent of the tube-length and magnification used with

any given objective ; this, combined with the presence of the straight-

line relationship between the scale of the micrometer and the numerical

aperture, allowed the observer to check from time to time the accuracy

of his measurements against a standard apertometer. The straight-line

relationship is due to the obedience by the objective of the sine

condition.

Mr. Hartridge then read his second paper on " A Method of In-

vestigating Diatom Structure."

On the conclusion of the paper, the President said he thought that

those present would divide themselves into groups—those who, like him-
self (the minority) were abysmally ignorant of a very difficult subject ; a

second group, including those who knew more, were curious to know still

more ; and a third, composed of those who were skilled in the matter
and would criticize Mr. Hartridge's methods of carrying out his investi-

gations. He should like to say, however, how much he admired Mr.
Hartridge's ingenuity and pertinacity and the very great skill he had
shown in adapting his means to his various ends.

Dr. Shillington Scales opened the discussion by reading the second
portion of Mr. Gordon's letter dealing with Mr. Hartridge's further

communication :

—

" With regard to the investigation of diatom structure, the method
to which Mr. Hartridge calls attention is one which has, I think, many
valuable applications : but I must confess to a suspicion that the in-

vestigation of diatom structure is one of the least profitable of the fields

into which it can be carried. Mr. Hartridge's experiments show how
great are the difficulties that have to be faced, and a little further con-

sideration of the matter, shows that when these difficulties have been
successfully surmounted the results obtainable must be very restricted

in quantity, and often very difficult of interpretation. Mr. Hartridge
has worked upon a well-known diatom exhibiting extraordinary regularity

of structure, and therefore it is easy, in the first place, to obtain a dif-

fraction pattern and, in the second place, to interpret it. But in a large

number, I should imagine in the case of the great majority of diatoms
no definite diffraction pattern is obtainable. I may take for instance

Surirella as an example, where there is plenty of structure but so little

regularity of formation that no intelligible or analysable diffraction

pattern can be obtained from it. Then, even in the case of a well
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marked diffraction puttern, there arc extniordinary difficulties of inter-

pretation unless one knows beforehand from what grating formation

the pattern has been derived. For example, an ai)erture having the

form of an equilateral triangle yields a diffraction pattern which is only

distinguishable by very refined details from the diffraction pattern of Jin

hexagonal aperture—details so refined thut they escaped the notice of

Schwerd—^and it would be easy to design a structure consisting of

triangular openings which would give a pattern wholly indistinguishable

from one consisting of hexagonal openings. This is only a particular

instance. A more general illustration of the difficulty is att'orded by
taking the case of a grating structure which consists of groups of small

slot apertures. It is possible by arranging slots in different ways upon
a field to simulate almost any conceivable diffraction pattern. Unless,

therefore, we have the means of determining independently of the

diffraction pattern what is the nature of the grating structure, it is (in

any case presenting more than a very small complication) impossible

to determine the nature of the structure from which that pattern is

derived.

I should like, if Mr. Hartridge will not think me presumptuous, to

offer the suggestion that one or two little changes in notation would
render his paper very much easier to read. Thus, for example, on page

8 of the proof of the diatom structure paper I find the symbol (d) used

at the top of the page to signify the distance between neighbouring

structure elements, and lower down upon the page the same symbol is

used to signify the angle of the diffracted light. In the last mentioned
place a second symbol (D) is introduced to signify what (d) signifies at

the top of the page. A further difficulty which, no doubt owing to my
own stupidity, gave me much trouble in reading the paper, crops up in

connexion with the formula c:r = sin i + sin {d - i). Mr. Hartridge

defines the angle d as being the angle which the diffracted pencil makes
with a normal to the grating surface. This appears to be a correct

definition in relation to the actual pencils with which he works, for I

gather that he so arranges the incident light that the angle of incidence

\i) shall always be equal to zero. But on the other hand, his formula

looks like a generalized expression, and if we give to the angle {i) any
finite value, it is necessary to understand that the angle {d) is the angle

which the diffracted pencil makes, not with the normal to the grating,

but with the. directly transmitted beam. It is easy to see that this last

is the angle which Mr. Hartridge really has in mind, because a little

lower down upon the page he speaks of measuring that particular angle

and obtaining his ratio of sin fZ/sin d at once by division. Unfortun-
ately for me, I tried to understand the equation just referred to where
it stands in the text, and without reading ahead, and had an hour's hard

work before I found out its meaning.

I am, dear Sirs,

Yours faithfully,

J. W. Gordon.
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Dr. Scales said he did not consider that it was quite fair to Mr. Hart-
ridge to confront him with Mr. Gordon'^ criticisms as to the difficulties

offered in his paper without first having let him see the letter in which
they were contained. He had, however, only received the letter the

previous day, so that it would hardly have helped matters to have for-

warded it at so late an hour. In regard to some of these criticisms, he
realized that Mr. Hartridge had a large amount of work yet to perform
in connexion with his method, even after the primary difficulties had
been overcome, and pressure of work prevented Mr. Hartridge from
working at these difficulties at the moment. He had, therefore, him-
self suggested the present preliminary communication, and he thought
that the ingenuity of the method and apparatus would arouse much
interest. He did not himself propose to offer any criticisms.

Mr. Beck, while admiring the ingenious way in which the optical and
mechanical details of Mr. Hartridge's apparatus had been carried out,

wished to point out that the various component lenses of tlie collimator

and telescope had a double purpose to perform, this being due to the

fact that the instrument was a Microscope and a spectrometer at one
and the same time. Now, the correction of a lens in regard to one
focal plane is frequently carried out with a corresponding sacrifice in its

definition in another. He would therefore hke to ask Mr. Hartridge

whether this difficulty had been met with, and how far aberrations thus

introduced had affected the interpretation of results, and how they had
been overcome in constructing the present apparatus.

Mr. Hartridge said, in reply, that in practice no difficulty had been
met with from this cause. It was necessary to give certain lenses a

double duty in this way in order to reduce the loss of light at glass-air

surfaces to a minimum. In fact, by far the most important improve-

ments that had been made in the apparatus had been the simplification

of the lens system by which the various images were produced. The
reason why no special difficulty had been experienced in practice in olj-

taining good images of the spectra could probably be accounted for as

follows :

—

1. Although the correction of chromatic aberration is carried out

in any lens used in the optical system, yet it is further rendered of no

account because of the exclusive use of monochromatic light, when
spectral measurements were being made.

2. In both the high-power lenses, viz. the Conrady condenser and
the objective, the correction of zonal spherical aberration is carried out

to the highest degree ; this coupled with the fact that the lenses also

comply with the sine condition and are focused on the same point,

necessitates that an image received in the lower focal plane of the con-

denser shall be transmitted as a true image to the upper focal plane of

the objective.

3. The only other lenses used in forming the images of the spectrum
are those lenses of low power, and these lie outside of the optical path

of the rays which form the magnified image of the diatom. They may
therefore have surfaces, the curves of which are best suited to the forma-

tion of sharp spectra.
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4. Chance aberrations in the lens system as a whole are neutralized

by the method in which the glass plate micrometers are calibrated, since

these aberrations would alter the calibrative curves in the same way and
to the same extent as the spectral measurements alternatively obtained.

5. Concentric beams of convergent parallel light are incident on the

diatom, and therefore pure spectra are formed in the upper focal plane

of the objective.

Turning to another point, his reason for selecting Pleurosigma was
that when working out a new method it was not of the least use attempting
the most difficult problems straight away, and it seemed to him that the
first thing to do was to try and get evidence which agreed in regard to

a diatom which everyone knew. When one knew a diatom well one had
progressed a long way towards finding out things about diatoms one did
not know. Investigators had discovered nearly all there was to be
found by means of present day methods.

With regard to his apparatus, it was not altogether untried, nor
was it altogether problematic as to whether it was going to work or

not ; if that had been the case he would not have brought it before

the Society in its present form. It was true that measurements were
not actually being made by it, but it had taken some time to work out,

and a large number of other measurements had been made by other
apparatus he had made which were not quite so neat as this, nor so

well constructed, and he thought he was justified in saying that he had
more than a mere surmise that measurements were going to be obtained.

Finally, he wished to thank Mr. Gordon for drawing his attention

to the ambiguity in the use of the symbol d in the two formulae ; this

would be corrected.

Mr. Rheinberg said he had been extremely interested in Mr. Hart-
ridge's proposed methods of investigation and in his instrument, and
had been struck with the great amount of ingenuity displayed, as far

as the various optical arrangements were concerned. The selective

colour filter, with its perforation isolating the smaller portion of the
diatom under investigation when the green mercury rays only are passed,

yet locating the portion by rendering the entire diatom visible when
the other mercury rays are allowed to pass, appealed to him as a
particularly neat device. It was not difficult to understand the way in

which the instrument was to be used, and although it seemed not un-
likely that considerable practical difficulties might be met with in

pursuing the investigations, interesting results might certainly be looked
for. He would like to draw attention to the fact that some of the
results as to thickness and contour which Mr. Hartridge might obtain

seemed to hmi susceptible of being tested by other optical means.
About twelve years ago he was studying the origin of the colour

phenomena in Actinocyclus Ralfsii, a diatom which altered its brilliant

coloration in a remarkable way when the numerical aperture was
varied. He had at the time estabhshed the fact that these appearances
belonged to a class of colour phenomena originally termed by Thomas
Young, the colours of " mixed plates," in other words, the same class

as the colour phenomena presented by laminary gratings. And after
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tracing the origin of the colours to this, in the diatom in question, he
found that the same phenomena were met with, though not so strikingly,

in many other diatoms, Phurosigma angulatum amongst the number.
He had indicated at the time how this might be applied in order to

estimate the thickness of the diatoms.* He thought Mr. Hartridge

might find it of some use to him to have an independent method avail-

able of tackling a problem of this nature for the purpose of comparing
and testing results.

Mr. Hartridge said there was one point to which he would Hke to

call attention, and that was that he did not think Mr. Gordon fully

appreciated what he (the speaker) was trying to get at, when he
remarked in his letter how difficult it was to estimate the difference

in refraction set up by hexagonal and triagonal structure. Mr. Hart-

ridge said he did not propose to make any attempt to estimate the

shaiie of apertures : what he proposed to do was to find out what the

markings were, their approximate size, and various other points con-

nected ^\ith them.

Mr. Hartridge thanked Mr. Rheinberg for his suggestion in regard

to the colours of Pleurosigma, but so far as he knew at present there

was no evidence of laminary structure. The series of colours obtained

seemed to agree much more with those one would expect from the

passage of diffraction spectra of increasing order than with those caused

by interference, as in Newton's rings.

(Mr. Rheinberg bad since the Sleeting kindly sent Mr. Hartridge a

reprint of the paper on Actinocyclus Ralfsii (Journ. Quekett Micr. Club,

April 1913, p. 13), to which he had referred. This contains an excellent

account of the experimental data to be observed when mutual inter-

ference of spectra takes place. Mr. Hartridge recommended every one
interested in this subject to refer to the original paper, if not already

familiar with it.)

In further illustration of his paper, Mr. Hartridge had diagrams of

his apparatus thrown on to the screen, fully explaining aU details of

construction.

The hour growing late, and it being necessary for the President

(Professor Sims Woodhead) to leave, Mr. F. J. Cheshire took the Chair,

and a very hearty vote of thanks was proposed to Mr. Hamilton
Hartridge for his interesting and valuable contribution to microscopical

science, which vote was carried with acclamation by all present.

Mr. E. J. Sheppard read a paper on "The Structure of the

Nucleus."

In discussion on the paper, Mr. Coon said that, though not a Member
of the Society, he was taking advantage of his privilege as a visitor by

saying a few words on the subject, for it was one in which as an amateur

he had taken considerable interest. A few days ago when examining

some sections of the lily ovary at an optician's, he had been much struck

* Journ. Quekett Micr. Club, viii. (1901) pp. 13-24.
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by the larcfc size of tlie nuclei, which presented an extraordinary appear-

ance, considering- the comparatively low power lens used. He thought
that if Mr. Sheppard would look at some of his specimens binocularly

he would slightly modify the view^ of the chromatin from the cell-walls.

Another suggestion was whether or not the iron-alum method was alone

sufficient
;

personally he thought it should be supplemented, and his

reason waR that he had been reading some of Professor Martin's w^ork,

and for quite a long time had not been al)le to reconcile Martin's

method with his own. He felt all along somehow that the methods he

had himself employed Avere wrong, and it was only by applying special

methods to try and stain the chromatin and the enveloping membrane
of the spermatozoa that he was able to confirm some of the results Pro-

fessor Martin gave. It had been a great pleasure to hear Mr. Sheppard's

paper, and he thought that if he would try some such method as he

liad suggested, he would have something else interesting to communicate.
In reply to Mr. Coon's remarks, Mr. Sheppard said he had not limited

himself to the use of iron-ha^matoxylm for the purpose of examining
nuclear structure. With regard to the investigation of the presence or

otherwise of a nuclear membrane, and the existence of internal nuclear

structure, he had tried several methods, the technique of which accord-

ing to recent contributions and in a cytological point of view were con-

sidered by authorities to produce the most reliable results.

He could not for a moment bring himself to believe that staining

alone would be sufficient to convince one of the presence of a nuclear

membrane ; it was a matter largely of how one regarded the individual

nucleus whilst focusing.

He was a non-believer in the presence of any structure, of the

nature just described, in the nuclei of the different tissues which had
passed under his observation.

The thanks of the Society were cordially voted to Mr. Sheppard for

his interesting communication.

The Chairman announced that the next Meeting of the Brass and
Class Section would take place on Wednesday, June 2.5, when a demon-
stration would be given of " A new form of colour illuminator."

No Meeting of the Biological Section would be held until November
next ; this announcement also held good for the Meeting of the Brass

and Glass Section, after its Wednesday meeting was over.

The Chairman said that at the Council Meeting held that evening,

the question of a Conversazione had been discussed, and it had been
decided that one should be held on October 15 next. He had been
particularly asked to remind Fellows that a function of this kind was a

field-day for private members as it were, and it was earnestly hoped
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therefore, that the Fellows of the Society would be able to take ad-

vantage of the long notice given to render more assistance than they

had done on the last occasion.

It was further announced that the rooms of the Society would be

closed from Friday evening, August 15, to Monday morning, Septem-

ber 15.

The following Apparatus was exhibited :

—

Mr. A. W. Stokes :— A new apparatus for electrically lighting the

Microscope.

New Fellows:—The following were elected Ordinary Fellows of

the Society : David R. Boyce, Bruce John Capell, Robert Henry Pullen

Hughes.
As an Ex-Officio Fellow : George H. Rodman, M.D., President of

the Photo-micrographic Society of London.



ZEISS
BINOCULAR

MICROSCOPE

WITH IMAGE ERECTING
PRISMS

giving magnifications up to

X 200. For Stereoscopic Ob-
servation of Opaque or Trans-
parent Objects, or Dissecting.

Upper part, with vulcanite fork (as illustrated)

may be used as a DERMATOSCOPE, for the

Diredl Examination of the Skin.

PRICE, including 2 paired objectives, 2i" and li",
and paired oculars 2 and 4, giving magnifications
X9, X16, X23 & X40, with hand rests, in cabinet,

£15 9 O
Detailed Catalogue " 23 il/" post free.

CARL ZEISS (London), Ltd., ^^-i* Great Ca«reet, Oxford Circus,

ESTAB.C. BAKER.
244 High Holborn, London.

T«>Oe MARK

.€TpO\// ^''^5-

INCLINABLE STEREOSCOPIC

BINOCULAR MICROSCOPE
WITH ARM RESTS

In Mahogany Case - - £9 15

SPECIALLY SUITED FOR
POND LIFE STUDIES.

Eye-pieces, 1, 2, 3, 4, per pair

Objectives, 2| in., 2 in., IJ in., per pair

Large Spot Lens
Bull's Eye Condenser ..

Stage Forceps .

.

£0 12

2

10

12

7

Pocket Aplanatic Magnifiers.
In nickel plated mounts, X 8, x 10, x 15, x 20, each 12/6

Combination, x 10 and x 15, or x 10 and x20, £15
Depot for Instruments by Zeiss, Winkel, Leitz, Reichert, &c., and Grubler's Stains and Reagents.

SECOND HAND APPARATUS.—so -90 page List published in January, April and October.



THE
ROYAL MICROSCOPICAL SOCIETY.

(Establislied in 1839. Incorporated by Eoyal Charter in 1866.)

The Society was established for the promotion of Microscopical

and Biological Science by the communication, discussion, and publication

of observations and discoveries relating to (1) Improvements in the con-

struction and mode of application of the Microscope, or (2) Biological or

other subjects of Microscopical Research.

It consists of Ordinary, Honorary, and Ex-officio Fellows of either sex.

Ordinary Fellows are elected on a Certificate of Recommendation
signed by three Ordinary Fellows, setting forth the names, residence, and

description of the Candidate, of whom the first proposer must have personal

knowledge. The Certificate is read at two General Meetings, and the

Candidate balloted for at the second Meeting.

The Admission Fee is 21. 2s., paid at the time of election ; and the

Annual Subscription is 21. 2s., payable on election, and subsequently in

advance on 1st January in each year, but the Annual Subscriptions may be

compounded for at any time for 31/. 10s. Fellows elected at a meeting

subsequent to that in February are only called upon for a proportionate

part of the first year's subscription. The annual Subscription of Fellows

permanently residing abroad is 1/. lis. Qd., or a reduction of one-fourth.

Honorary Fellows (limited to 50), consisting of Fellows eminent

in Microscopical or Biological Science, are elected on the recommendation
of five Ordinary Fellows and the approval of the Council.

Ex-officio Fellows (limited to 100), consisting of the Presidents

for the time being of any Societies having objects in whole or in part similar

to those of the Society, are elected on the recommendation of ten Ordinary

Fellows and the approval of the Council.

The Council, in whom the management of the property and affairs

of the Society is vested, is elected annually, and is composed of the Presi-

dent, four Yice-Presidents, Treasurer, two Secretaries, and twelve other

Ordinary Fellows.

The Meetings are held on the third Wednesday in each month
from October to June, at 20 Hanover Square, W. (commencing at 8 p.m.).

Visitors are admitted by the introduction of Fellows.

The Journal, containing the Transactions and Proceedings of the

Society, and a Summary of Current Researches relating to Zoology and
Botany (principally Invertebrata and Cryptogamia), Microscopy, etc., is

published bi-monthly, and is forwarded post-free to all Ordinary and

Ex-officio Fellows residing in countries within the Postal Union.

The Library, with the Instruments, Apparatus, and Cabinet of

Objects, is open for the use of Fellows daily (except Saturdays), from

10 A.M. to 5 P.M. It is closed for four weeks during August and September.

Forms of proposal for Fellowship, and any further information, may he obtained by

application to the Secretaries, or Assistant-Secretary^ or at the Library of the Society

20 Hav,over Square, W.



COUNCIL
OF

THE ROYAL MICROSCOPICAL SOCIETY.

ELECTED 1913.

PRESIDENT.

*Professor G. Sims Woodhead, M.A. M.D. LL.D. F.R.S.E., etc.

VICE-PRESIDENTS.

*J. E. Barnard.
!

Percy E. Radley.
Henry George Plimmer, F.R.S. ' *Charles F. Rousselet.

F.L.S., etc.
I

TREASURER.—*Cyril F. Hill.

SECRETARIES.

*J. W. H. Eyre, M.D. F.R.S.E.

*F. Shillington Scales, M.A. M.D. B.C. (Cantab.)

ORDINARY' MEMBERS OF COUNCIL.

Wynne E. Baxter, J. P. D.L. Edward Heron-Allen, F.L.S.

F.G.S. F.G.S. F.Z.S.

John Hopkinson, F.L.S. F.G.S.

F.Z.S.

Max Poser.
*JuLius Rheinberg.
D. J. Scourfield, F.Z.S.

E. J. Spitta, L.R.C.P. (Loud.)
*R. G. Hebb, M.A. M.D. F.R.C.P. M.R.C.S. (Eng.)

*Conrad Beck.

Frederic J. Cheshire.

*A. N. Disney, M.A. B.Sc.

Arthur Earland.

* Members of the Publication Committee.

Editor.—R. G. Hebb, M.A. M.D. F.R.C.P.

Librarian.—Percy E. Radley.

Curators.-^^^^^^^ ?• ^o^^^selet.

IJ. E. Barnard.

Assistant Secretary.—A. E. Bull.



EOYAL MICE08C0PICAL SOCIETY.

MEEriNGS FOR THE SESSION 1912-1913

AT 8 P.M.

Wednesday, Oct. 16, 1912

Nov. 20,

„ Dee. 18, „

„ Jan. 15, 1913
(^Annual Meeting for Election

of Council and Officers.)

Wednesday, Feb. 19, 1913

„ Mar. 19, „

„ Apr. 16,

May 21,

„ June 18, „

Fellows intending to exhibit any Instruments or Objects, or to bring forward any

Communications at the Ordinary Meetings, will much facilitate the arrangement of

the business thereat if they will inform the Secretaries of their intention two clear

days at least before the Meeting.





JOURN. R. MICR. SOC. 1913. PL XVIII.

J. Murray del. ad nal.

SOUTH AMERICAN ROTIFERA.
I.undun Elching Co., Ltd., Eng.



JOURNAL
OF THE

ROYAL MICROSCOPICAL SOCIETY.

OCTOBER, 1913.

TRANSACTIONS OF THE SOCIETY.

XIV.

—

Soiith American Rotifera. Part III.—conclusion.

By James Murray, F.R.S.E.

{Bead April 16, 1913.)

Plate XVIII.

Order PLOIMA: LORICATA (in Part).

Faaiilies Colurid.^, PterodixiD/E, Brachionid^, Axur^id^e.

Ix the remaininc^ families of the Loricata the material collected is

very scanty, and the results of little interest. There is one new
species of Brachionus (B. trahea).

The salt lagoon in Rio, besides producing this curious new

EXPLANATION OF PLATE XVIII.

Fig. 16a.

—

Brachionus angularis var. caudatus.

,, 465. Ditto. Very small variety.

,, 16c. Ditto. Small tailed variety.

„ 4:6d. Ditto. Very large papillose tailed form.

,, 46e. Ditto. Anterior ventral margin.

,, 46/. Ditto. SmaU variety.

„ 47a.

—

B. millleri. Form without dorsal spines.

,, 476. Ditto. Small variety.

,, 47c. Ditto. Very small variety.

„ 48a. —B. trahea sp. n.

,, 48&. Ditto. Lateral view.

,, 49a.

—

B. bakeri. Variety.

,, 496. Ditto. Anterior ventral margin

,, 50. — Anurxa aculeata. Variety.

(All figures multiplied 260 diam.)

Oct. Idtll, 191S 2 H
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Brachionus, possessed a remarkable variety of forms of B. angularis

and of its variety caudatns. '

;

In these families 23 species were collected—19 in Brazil, 10 in

Chile, 3 in Argentina. Mne of these are first records for South
America.

There are 35 previous records in these families, making a total

of 44 species.

LIST OF SPECIES COLLECTED.

New records for South America marked with an asterisk.

In Brazil.

Metopidia scdpina Ehr. *B. falcatus Zach. {66).

*M. triptera Ehr. B. anynlaris Gosse. {59).

*M. rhonihoides Gosse. B. hakeri Miill. {63).

*M. qninquecostata Lucks. {62). *B. trahecc sp. n.

Pterodina patina Miill. Noteus quadricornis Ehr. ('56").

*Bracliionus mollis Hempol {60). N. niilitaris Ehr.

*B. pala Ehr. Anursea acideata Ehr. {58).

*B. mulleri Ehr. A. cochlearis Gosse. {59).

B. urceola.ris Miill. *Anuraeopsis hypelasma Gosse.

B. rithcns Ehr.

In Akgentina.

Metopidia lepadella Ehr. Brachionus miUleri Ehr.

M. triptera Ehr.

In Chile.

Metojndia scdp)ina Ehr. M. triptera Ehr.
M. solidus Gosse. Brachionus hakeri Miill.

M. lepadella Ehr. B. pala Ehr.
M. rhomhoides Gosse. Anurdea cochlearis Gosse.
M. acuminata Ehr. Notholca striata Ehr.

Notes on the Species.

Metopidia qninquecostata Lucks {62).

The species is unmistakable, with its five elevated ridges. I

do not figure the species here as it is to be figured in a subsequent
paper on Autralasian Eotifera in this Journal (Plate XIX, fig. 9).

* The figures in brackets refer to the Bibliography at the end of the paper.
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Brazilian and Australian examples differ from Luck's figure, it

that be correct, in several characters. They are more elongate and
narrow

;
posterior truncation is much smaller ; the ventral open-

ing is narrower and much longer. It is a very pretty graceful

animal.

The ridges, except the middle one, do not run all the length of

the lorica.

Brachionus mollis Hempel {60).

The head is protected by a series of flexible hyaline plates, very

similar to those figured in Cathypna leontina (fig. 21&, in plate of

the Cathypnidae in this Journal).

A variety (not figured) occurred in Eio, with two large mem-
branous projections from the sides of the foot-opening.

Brachionus mulleri Ehr. Plate XVIII, figs. 47<x-47c.

The species is usually characteristic of brackish water. In

the ponds of Eio several forms occurred. There was no form at

all like the type, as I have found it, for instance, in the Scilly

Isles.

Variety (fig. 47a).—Large ; dorsal anterior spines completely

obsolete ; ventral margin 4-scalloped as usual.

Variety (fig. 47&).—Of moderate size ; teeth equidistant, not

like saw-teeth ; ventral margin 4-scalloped.

In the salt lagoon, Eio.

Variety (fig. 47c).—Very small, teeth saw-like, reticulate or

spongy-looking ; ventral margin scalloped.

In the salt lagoon, Eio.

I do not profess to be able to pronounce upon the values of

these forms, but figure them for the benefit of the first monographist
who comes along. The smaller form appears to be constant and
sufficiently far from the type.

Brachionus trahea sp. n. (Plate XVIII, figs. 48a, 48&).

Specific Characters.—Large, elongate. Anterior dorsal margin
with six spines, the outer pair much the longest, the median pair

next, and the intermediate pair mere spicules or papillae
;
posterior

processes very long, stout and recurved.

Description.—Length about 360 yLt, greatest width 110 /i, outside

anterior spines 50-60 //,, median spines 30-40 /x, posterior pro-

cesses 160 /a. The body is highest behind, a little behind the

widest part, the thickness there (dorso-ventrally) being about

2 H 2
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60-70 IX. The lorica, without regarding the spines, is barrel-

shaped, broadest in the middle and contracting about equally

forward and backward. The anterior spines are straight and
parallel, the largest ones about 65 /x apart at their tips. The
anterior ventral margin is elevated in the middle, straight sided,

with a median V-shaped notch.

The posterior processes are very thick at the base (30 fi), and
taper gradually to blunt points. The opening for the foot is very

nearly terminal, the ventral margin a little farther back than the

dorsal. The Qgg, which measures 80 yu- by 55 /a, is carried on the

dorsal surface of the great curved posterior spines. The slender

wrinkled foot ends in two small toes, each bearing one small claw.

Hahitat.—In very salt water, the lagoon near the Botanic

Gardens, Eio de Janeiro ; about a dozen specimens.

At a first glace it will probably be said that here is our old

friend Schizocerca {57) under a new name, and I believe that it is so.

But it is Schizocerca without the generic character, viz. the cleft

toes. Apart from this, the genus Schizocerca has been discredited

by the discovery that a recognized Brachionus (B. angularis) has

the same structure of toes. This might be met by the suggestion

of removing to Schizocerca any Brachionus with furcate toes. I do
not think the character has generic value, or any value. We
would not dream of making a new genus for Mo7iostylas having
two claws, since this occurs as a sport in some, constantly in other

species.

Even as a Schizocerca, the animal has sufficient specific charac-

ters—the unusual development of the median pair of anterior

spines ; the presence of the additional, almost rudimentary, spicules,

making up the normal six anterior spines of Brachionus ; the great

size and upward curvature of the posterior processes ; different

form of the foot opening ; and the anterior ventral margin.

Schizocerca diversicornis var. homoceros Wier. (65), has the pos-

terior processes much shorter, and differs, like the type, in all the

other points indicated.

Brachionus falcatus Zach. {66).

In the salt lagoon at Eio I found a single example of this

species.

Brachionus angularis Gosse {59). Plate XVIII. , figs. 46a to 46/.

A host of varieties of this species occurred in the salt lagoon

at Eio. They varied extremely in size, the contracted lorica

measuring as little as 80 /a, the tailed varieties reaching to 280 yu,

{B. caudatus Dad. {56) ).
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Variety (fig. 46a).—Large, lorioa 160 fx, tails 70 fju, anterior

spines 6, outer and median conspicuous.

Variety (fig. 46?)).—Very small, no tails, anterior spines 4,

minute.

Variety (fig. 46c).—Very small, lorica 80 ^jl, tails 30 ^, anterior

spines 6, minute.

Variety (fig, 46fZ).—Very large, lorica 180 fju, tails 100 fju, anterior

spines 2 only, the large pair near the median line ; surface distinctly

papillose (the dots are shown on a small part of the surface), ventral

margin scalloped (fig. 46e).

Variety (fig. 46/).—A medium-sized form, without tails.

BracJuonus hakeri Mull. (63). Plate XVIII, figs. 49a, 49&.

Variety.—Small, quadrate, with short divergent posterior

spines. Ventral anterior margin (fig. 495), peculiar, scalloped and
bearing near the middle several small spicules.

Anursea aculeata Ehr. (58). Plate XVIII, fig. 50.

Variety.—Total length 220 yLt; greatest breadth 75yLt; posterior

spines unequal, 40 //, and 75 yit, always converging.

The variety resembles A. valga, but the spines normally con-
verc^e.o

In the salt lagoon, Kio.

Anuriea coclilearis Gosse {59).

Variety (not figured).—Posterior spine very long, equal to the
length of the lorica, or longer.

In the salt lagoon, Kio.

Noteus quadricomis Ehr. (-58).

The species varies greatly in the relative sizes of the toes and
spines. In the pond in the Prapa Eepublica, Eio, specimens
occurred having the following measurements :

—

Large example—total length of lorica, counting the spines,

240 /JL, posterior spine 40 //,, toe 35 fi.

Smaller example—total length 150 /jl, posterior spine 30 yLt, toe
40-45 fi.
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Order SCIRTOPODA,

Family Pedalionid^.

Pedalion oxyure Sernow {6Jf),

Valparaiso, Chile
;
pond in the Zoo, Buenos Ayres, Argentina

;

salt lagoon at Eio, Brazil.

This is believed to be a brackish-water form. In Eio it cer-

tainly was in very saline water. I cannot tell if the waters in

Chile and Argentina were salt. They were too dirty to induce me
to taste them. In Buenos Ayres the Pedalion was in company
vTith other supposed brackish-water forms, Brachionus mulleri and

a very large twisted diatom, which was also abundant in the

lagoon at Eio.

I have found the species also in the Scilly Isles in brackish-

water.

In all those localities I have observed that the characteristic

cusp at the end of the body is extremely variable in length, and
may be wholly absent.
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XV.

—

Australasian Rotifera.

By James Murray, F.E.S.E.

{Read April 16, 1913.)

Plate XIX.

Some years ago I collected Eotifera in New Zealand and Australia

while visitin^ those countries in the course of the Shackleton

Antarctic Expedition, and the results appeared in two papers

published in this Journal in 1911 {10) {11).*

Since then I have been enabled to extend my studies of the

Australasian Eotifera-fauna through the kindness of friends who
sent material to me. And, moreover, many animals about which
I was doubtful when those papers were published have since been
identified, or found to be undescribed.

The present paper deals with these species.

LIST OF SPECIES COLLECTED.

In Australia.

(All in ponds at Sydney.)

(Ecistes cristatus sp. n. M. hatillifer sp. n.

Elosa worrallii Lord (7). M. (longstyled species of

Furcularia forficula Ehr. Harring).

Battulus ca-pucimLS Wier. u. Metopidia ehrenhergi Perty {IS).

Zach. {16). M. heterostyla sp. n.

Folyclisetiis suhquadratus M. quinquecostata Lucks {8).

Perty {13). M. collaris Stokes {15).

Monostyla hamata Stokes {15). Pedalioyi mirum Hudson.

In New Zealand.

(All from ponds near the Hermitage, Mount Cook.)

Monommata appendiculata Scctridium longicaudatum

Stenroos {U)- Miill. {9).

'Ccrpeus caudatus Collins (^). S. eudactylotum Gosse {6).

Fiattnlus scijno Gosse (^). Polychsetus colUnsi Gosse {6).

F. orca sp. n. Monostyla hullaGosse {4).

JJiurella insignis Herrick (5). Pterodina striata sp. n.

* The figures in brackets refer to the Bibliography at the end of the paper.
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(Ecistes cristatus sp. n. Plate XIX, fig. 5.

Specific Characters.^—Large and stout. Corona much wider
than trunk, bearing towards the ventral edge a small pectinate

process, and towards the dorsal edge two very large hyaline

processes, which curve forward. Anus nearly on a level with chin.

Toot wrinkled.

Bescrijjtion.—Length (with foot partly contracted) 320 /jl, trunk
120 /JL, foot 100 fjL ; breadth of head (dorso-ventral) 145 /x, of trunk

The animal is closely related to CE. pectinifer Murray (12),.

with which alone it is necessary to compare it. The process on
the corona, shaped like a hand, is in this species smaller and less

deeply lobed. The other two processes are much larger and
expanded into hyaline ridges, which in lateral view recall the crest

of the bird known as '' cock-of-the-rock," hence the specific name.
The chin is less prominent and bears no processes.

The lack of further detail and of figures of the animal in other

positions is due to an accident which destroyed the preserved

specimen. The cover slip got cracked and it dried up.

Habitat.—Pond in Sydney.

Monommata appendiculata Sten. {H).

While agreeing entirely as to general form with Stenroos's

animal, there are several points of difference, which, while they
may not be of specific value, yet should be noticed.

The pointed dorsal process on the foot is, in my examples,

EXPLANATION OF PLATE XIX.

Fig. 1. —Monostyla lamellata. Dorsal view.

,, 2a.

—

M. hatillifer sp. n. Dorsal view.

,, 26. Ditto. Ventral view.

„ 2c. Ditto. Toe.

,, 3a.

—

Monostyla sp. Dorsal view.

,, 36. Ditto. Toe.

,, 4rt.

—

Pterodina striata ^^.n. Dorsal view.

,, 46. Ditto. Anterior part (ventral).

,, 4c. Ditto. Optical section.

,, 4cZ. Ditto. Part of the surface markings.
,, 5. —CEcistes cristatus sp. n.

„ 6a.

—

Metoindia heterostyla s'p.n. Lateral view.

,, 66. Ditto. Dorsal view.

1, 6c. Ditto. Optical section.

,, 7. — M. rJiomboidula- Dorsal view.

,, 8. — M. ehrcnhergi. Dorsal view.

,, 9. — M. quinq2iecostata. Dorsal view.

,, 10a. Rattulus orca sp. n. Fully extended.
,, 106. Ditto. Contracted.

(All figures multiplied 270 diam.)
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double. The processes are extremely thin, like knife-blades, and
closely appressed to one another. Stenroos shows this process as

terminating the body, whereas I see an apparent segment posterior

to that from which the toes spring.

In both dorsal and ventral views the toes appear to be widely

separated, springing quite laterally from the segment bearing them.

The toes are quite equal, while Stenroos says they are unequal.

1 have not seen the animal alive. The contracted specimens
have the toes curved forward till their tips are nearly on a level

with the front of the lorica.

Rattidus orca sp. n. Plate XIX, figs. 10a, 10&.

Specific Characters.—Lorica and toe of about equal length ;

lorica narrow, elongate, having a prominent ridge on the anterior

half, the ridge with a large procurved spine. Substyles short and
subequal.

Dcscri-ption.—Length of extended lorica, excluding the head,

150 yLt, of contracted lorica 140 /a, of toe 160 /x, of substyles 10 /x.

The figures explain the form best. The specimens were deeply

coloured by osmic acid, so I have not any details of the internal

structure. I never saw the live animal. The toe is not bent at

an angle to the body, but follows its median line. The hyaline

ridge covers rather more than the anterior half of the body.

The spine varies in size, and is sometimes more prominent than in

the examples figured.

The resemblance of the dorsal " fin " to that of the Killer

Whale {Orca gladiator) suggested the specific name. Of course,

it differs in being procurved instead of recurved.

Hcibitat.—Pond in moraines of Miiller Glacier, New Zealand
;

some dozens of specimens.

The dorsal spine distinguishes the species from all others.

Monostyla sp. (undescribed). Plate XIX, figs. Za-oh).

(Discovered, and to be described, by Mr. Harring.)

Description.—Large, oval ; dorsal plate broader, truncate at

both ends. Anterior dorsal margin nearly straight, ventral deeply

excavated, the middle part being a flat V with the bottom rounded.

Lateral sulcus moderately deep. Posterior lobe of lorica not very

prominent, rounded. Toe long, with nearly parallel sides, with

rounded shoulders and short claw.

Length of contracted lorica 130 yu,, of dorsal plate 120 /x, of

toe 85 //-, of claw 8 /x ; breadth of dorsal plate 90 /x, of ventral

plate 80 yLt, of anterior margin 60 fjb.

Closely related to M. Innaris, of which I thought it might be a
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variety, it is distinguished mainly by the longer toe and the

different frontal margin, both dorsal and ventral margins of M.
honaris being deeply excavate.

The claw has a slight suggestion of being double, but no actual

separation has been seen.

Habitat.—Ponds in Sydney and New Zealand.

Monostijla hatillifer sp. n. Plate XIX, figs. 2a-2c.

Specific Characters.—Very small, oval. Dorsal plate broader

;

frontal margins deeply excavate, ventral more deeply. Posterior

lobe of lorica a broad hyaline process with prominent external

angles. Toe constricted near base, expanded in middle, running

out to long fine point.

Description.—Length of contracted lorica SO /ul, of dorsal plate

70 fM, of toe 33 /u, ; breadth of dorsal plate 55 /jl, of ventral plate

45 fM, of anterior margin 25 fi, of posterior process 22 /jl.

The dorsal plate is considerably narrowed at both ends, and
laterally rounded. Its lateral margin can be traced right to the

front. The dorsal anterior margin is very narrow, with a trefoliar

excavation ; the ventral has a much deeper trefoliar excavation.

The posterior projection, which is usually supposed to belong to

the ventral plate, is similar to that of Cctthypna leontina and M.
lamellata.

If the two species could not be compared except in their

published figures, and no notice were taken of size, as is apt to

happen since authors draw their figures to vari<)us sizes, it might
be supposed that M. hatillifer was our old friend M. lamellata

under a new name.
They really differ in every detail, but if drawn of the same

size they look very similar. I have here drawn M. lamellata

Daday {S) (Plate XIX, fig. 1) to the same scale, in order to show
the extreme difference in size. M. lamellata is probably the

largest species of the genus

—

M. hatillifer is one of the smallest.

The posterior processes, the anterior margins, the toes, are of

different form in the two species.

The toe is of the same type as that of M. hamata and M. clostero-

cerca. The ventral plate has some characteristic markings (fig. 2h).

Hahitat.—Pond in Sydney, fairly abundant.

Monostyla hamata Stokes {IB).

The dorsal plate of Australian examples is symmetrically

wrinkled or faceted, as in those from South America and Ireland.

The character is not referred to in the original description, so it is

possible this is a different species.
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Metopidia heterostyla sp. n. Plate XIX, figs. 6a-6c.

Syn. (prob.) Monostyla i^homhoidcs Dieffenbach {17), not Gosse.

Specific Characters.—Of medium size ; lorica broadly rhomboid,

margins in front of lateral angles folded back, posteriorly rounded

into shallow excavation ; a rounded dorsal keel. Toes apparently

unequal, the right gently decurved, the left shorter and strongly

decurved.

Description.—Length of contracted lorica 85 /a, of right toe 25 fx ;

breadth of lorica 90 /a.

The keel does not seem to be a hyaline plate as in M. triptera.

From momentary glimpses obtained as the animal turns over, the

section appears to be as shown in fig. 6c. The lorica has a shallow

dorsal excavation in front. The folding back of the front part of

the lateral margin is very remarkable (figs. 6a-66). I cannot

trace the line of the margin to the very front. The lorica ends

posteriorly in two rounded prominences, separated by a shallow

sulcus.

It is not quite certain that the left toe is really shorter. The
greater curvature might cause the appearance, but I think it is

really shorter. It is constantly the left toe which has this

character.

This is probably not the first introduction of this animal to

notice, though, so far as I am aware, the heterostylous character of

the toes has not been remarked. The animal has very likely been

figured as M. rhomhoicles (6'), and the name readily suggests itself,

when we see such a " rhomboid " animal. Gosse's species, however,

was a more elongate animal, less markedly rhomboid, and without

the backward folding of the margin. I do not judge merely by
Gosse's figures, but have often seen the animal. It would be figured

here for comparison, but I have not at the moment access to

specimens, as Mr. Rousselet is absent from home.
M. heterostyla need only be compared with two other species.

M. rhomtoidula Bryce {1) is of very similar form, but it is much
smaller (see fig. 7), the margin is not folded back, and the posterior

end of the lorica runs out to an obtuse angle.

M. ehrenhergi Perty {13) is really the closest relative of M.
heterostyla. It is of the same size (see fig. 8), but is easily dis-

tinguished by the lateral and posterior projections. The lateral

margin is not folded back. The foot is similarly heterostylous,

though I know of no reference to the fact.

Habitat.—Pond in Sydney ;
many specimens.
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Metopidia ehrenhergi Perty {13). Plate XIX, fig. 8.

Hahitat.—Pond in Sydney, associated with M. heterostylct
;

several examples.

All the Sydney specimens are heterostylous, as are some from
the United States, which I have seen in Mr. Eousselet's collection.

Metopidia quinquecostata Lucks {8). Plate XIX, fig. 9.

Hahitat.—Pond in Sydney, associated with the previous two
species on our list.

It is figured here because either Lucks' figjures srive a wroncr

idea of the general appearance of the animal, or the Australian

form is very different from the type.

Lucks' figure is of a broadish animal, broadly truncate behind.

The Sydney animal is of graceful form, much narrower and elon-

gate, with only a small truncation, the ventral opening for the

foot much longer and narrower. The ribs are very prominent
hyaline walls, which end far from the posterior border, except

only the middle one.

My drawing is poor, but gives the correct proportions of my
specimens.

Mfdopidia collaris Stokes {15).

Two collared forms (at least) have been described. Stokes'

description is inadequate, but I identify the Australian form with
it, because Levander's collaris is considered as a variety of M.
lepadella, and the animal I know is not related to that species,

being much smaller. I have not been able to figure it here.

Pterodina striata sp. n. Plate XIX, figs. Aa-M.

Specific Characters.—Of moderate size, shortly pyriform, the
anterior end narrower. Surface irregularly punctate all over.

Anterior dorsal marM formingr an obtuse anole in the middle
line, crenate, ventral margin with a very deep V in the middle.

Xarrowed anterior part of lorica striate. Foot opening shortly

oval, nearly central. Margin of lorica very thin.

Length of lorica 170 /jl, breadth 136 /x, of anterior opening 45/^.

The preserved specimens are yellow, which may be due to the

preservative. The dots make an obscure reticulation, as shown in

fig. 4:d. The whole dorsal surface appears to be minutely wrinkled,
as appears near the margin in fig. 4a. The lorica is so thin near
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the margin that the specimens often curl up in the form of a

volute.

The dorsal anterior margin is most prominent in the middle
line, and falls away on either side in nearly straight lines, making
a very obtuse angle. The crenations appear to be the ends of

narrow plates which cause the striated appearance. The details

of the anterior will be best understood from fig. 45, which shows
the ventral side.

Hahitat.—Pond in the moraines of the Miiller Glacier, Xew
Zealand ; very abundant.
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XYI.

—

The Higher Bacteria {Sphserotilus).

By E. Moore Mumford.

\{Read June 18, 1913.)

Plate XX.

The botanist's definition of this organism is as follows :

S]3hxrotilus natans vel Cladothrix natans belongs to the genus

Cladothrix and the family Chlamydobacteriaceae.

S. natans forms slimy masses in factory waters and streams,

and in this species there are many parallel hyphae, each surrounded

by a gelatinous sheath.

From personal observation the opinion was formed that there

are four different types of organism, which have been hitherto

described under the designation of S. natans. This paper deals

with the Sphserotilus group only, since the similar organisms of

the Cladothrix class, notably C. dichotoma, are really members of

the general class of iron bacteria, while >S'. natans is a polysaprobe

associated with running water polluted by sewage : and while

EXPLANATION OF PLATE XX.

Fig. 1.

—

Sphserotilus natans. "Microscopic Water Analysis," Mez. This is

identical with the author's Sphierotilus A.

,, 2.—Ditto. "The Examination of Waters for Water Supplies," Thresh.
This difiers from the Sjphxrotilus natans of Mez., and is identical

with the author's Sphserotilus B.

,, 3.—Ditto. " Sphserotilus natans,'' Wilson and Johnson. In the original

plate the sheath is not shown, but has been added by the author.

This is identical with Sphserotilus B.

,, 4.

—

Cladothrix dichotoma Ellis. This is inserted for comparison from the
most recent and complete work on this organism.

,, 5.— Sphserotilus A.

,, 6.

—

Sphserotilus B.

,, 7.

—

Sphserotilus C.

,, 8.

—

Sphserotilus D.

,, 9.—Characteristic cell of Sphserotilus A.

,, 10. ,, ,, Sphserotilus B.

,, 11. ,, ,,
Sphserotilus C.

,, 12. ,, ,, Sphserotilus D.

,, 13.

—

Cladothrix dichotoma. Observed by the author. Compare 4.

,, 14.—Ditto. Cell in transverse fission. Ellis.

,, 15.

—

Sphserotilus B. Cell in transverse fission. Compare 14.

,, 16.—Cells of Sphserotilus B. Exhibiting unstained portions, possibly a form
of endospore.

,, 17.—Ditto. Discharged from sheath with two unstained globules in each cell.
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exhibiting false dichotomy it does not require an iron content in

the stream it inhabits.

The author is of the opinion that the group Sphserotilus com-
prises a number of species of higher bacteria. The type-organism is

characterized as a sheathed string of bacterial cells. There are two
sub-groups—(1) coloured and (2) uncoloured. Group 1 includes

S. roscus, with which the author does not deal. In Group 2 the sub-

groups are classified by the shape of the vegetative cell.

A. Sheaths containing ovoid cells.

B. Elongated cells with rounded ends.

C. Oblong cells with square end.

D. Short square cells.

Sphierotilus is associated with sewage pollution, but does not

usually occur in raw sewage. The degree of pollution may be

roughly estimated by the presence or absence of diatoms. It is a

strict aerobe. Morphologically it is identical with C. dichotoma.

The filaments, often anchored at one end to some stationary object,

consist of cells within a sheath. The sheath is a thick soft tube in

its early stage, later becoming harder.

While the organism is growing vigorously the sheath may ex-

pand from the pressure of the rapid numerical increase of vegeta-

tive cells.

Transverse septa from the sheath separate the cells during the

earlier stages of growth.

Three or four cells without a visible sheath have been observed

EXPLANATION OF PLATE XX.—conti7iued.

Fig. 18.—Empty sheath. Showing hard, tube-like form of old sheath.

,, 19.—Cells of Sphseiotilus C. Either projected en bloc from sheath, or nucleus
of a string which has not yet developed a visible sheath.

,, 20.—Spiral-shaped fragment of Sphasrotihis B. This fragment is not ciliated

and is not motile. It is probably a short thread distorted and broken
adrift by adverse influences. It has the soft sheath of a young string

and the ends are closed.

,, 21.— Sphasrotilus B. The effect of pressure in a partly hardened sheath.
The cells are turned on their axis, but cannot escape through the
cell-wall.

,, 22.1 Ditto. Partial multiplication of thread. Due to pressure of growth in

,, 23./ a fairly soft sheath.

,, 24.— Sphcerotikis C. Duplication of threads inside the sheath, due to grow-
ing pressure. This sketch suggests the possibility of multiplication
by longitudinal fission under certain circumstances. Compare 22
and 23, which might also be explained by this means.

,, 25.—Ditto. Pressure has occurred when the sheath was very soft, and
caused false dichotomy ; the sheaths have since hardened and partly
emptied.

,, 26.

—

Sphffrotilus B. False dichotomy, due to pressure. The pressure is

continuing, and the sheath is not yet very hard ; a second cell is

slipping into the branch string formed by the first.

„ 27.—Ditto. False dichotomy
;
pressure relieved by branch formation ; sheath

still soft.
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but it is not clear whether they have been expelled en bloc from
a sheath or if they constitute a new organism which has not yet

produced a visible sheath.

In size the cells are from • 4-0 • 6 /a by • 6-6 • 5 jjl, according

to species. In some apparently old cells are unstained globules,

possibly spores. Division is by transverse fission.

Multiplication is effected by growth from expelled vegetative

cells, or from sporogenous cells.

Owing to constant growth and the hardening of the sheath,

cells may be expelled at the free end. False dichotomy takes

place only if the sheath be soft. Sometimes parallel rows of cells

are found in parts. For good development Sphderotilus requires

oxygen and nitrogenous material found in sewage. Hence its

presence is an indication of pollution by sewage, raw or partially

treated.

The observations were carried out on specimens of natural

growth, by means of an artificial stream-bed, polluted by raw
•diluted sewage. For this purpose a porcelain drain-trough about

one metre long and 15 cm. wide, of right angle V section was
used. The trough is tilted 1-30° and a layer of marble chips

spread along the bottom. A thin stream of water is allowed to

trickle in at the top, while raw sewage drips in about 5 cm. farther

down. This artificial stream is inoculated with the growth.

A single species may be obtained by plating on G.P.B., and
then inoculated in the artificial stream : for this small wooden
troughs are most suitable.

Satisfactory growth is obtained by sterilizing with ultra-violet

light, sewage in Fernbach flasks in layers not more than 5 mm.
deep. This last method gave the best results.

Summary.

Occurrence.—The S'plicT.rotilus is found in streams polluted by
raw or partially purified sewage. It may be floating down stream

•or anchored to twigs, etc., immersed in stream at level water. The
growth is essentially aerobic.

Size.—A sheath bacterium, sheath 2 "0-2 '8 fx broad, cells

• 4-0 • 6 yu- broad, and * 6-6 • 5 fju long.

Characteristics.—False dichotomy and multiplication of threads

in sheath due to growth pressure.

Optimum Temperature.—20-25° C.

Culture Media.—Best results have been obtained on sewage
sterilized by ultra-violet light.

Preparations.—Stains well with the usual dyes
;
gentian-violet

is perhaps the best. Slieath stains lightly, cells dark.
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The Structure of the Nucleus.

By E. J. Sheppaed, F.E.M.S.

{Bead June 18, 1913.)

Plate XXI.

Before proceeding to the subject-matter of my paper, I quote a

few extracts from authorities on cytology in order to show what
are the current views as to the structure of the nucleus and its

limiting membrane. I then describe the results I have obtained

from observations carried out on vegetable and animal cells and
the conclusions to which these results lead, pointing to the neces-

sity for a considerable modification of the views hitherto held as to

the structure of these elements of the cell.

Extracts.

E. A. Schafer, Microscopic Anatomy, 1912, p. 36.

Nuclear Membrane and Network.—All nuclei except those in

process of division appear to be bounded by a distinct membrane
formed mainly of basichromatin, but probably consisting also of

linin. This membrane forms a sharp division between nuclear

contents and cytoplasm. It was at one time thought that the

membrane is frequently incomplete and furnished with pores, or

even in the condition of a basket-work. This may sometimes be

the case so far as the chromatic portion is concerned, but the con-

dition is rare ; in nearly all cases of resting nuclei the membrane
appears in sections as a sharply-bounded line. On its inner sur-

face the membrane is connected with strands of the karyomitome
reticulum, which vary greatly in number and in thickness. These

form, as already stated, a network or spongework throughout the

interior of the nucleus, the trabeculee being sometimes equal and
regular; in others, and in the majority of cases, unequal in size

and irregular in distribution. Sometimes the trabeculte appear to

trend towards one pole of the nucleus. The material of which
these strands are composed is, in the main, like the nuclear mem-
brane, stainable by basic dyes, and in a nucleus thus stained their

nodes or junctions show out more strongly than the rest, so as to

Oct. 15th. 1913 2 I
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give the appearance under a moderate magnifying power of distinct

granules. Hence the descriptive term " granular " was constantly

applied to cell-nuclei before the meaning of this appearance was
understood.

Occasionally the nodal thickenings of the spongework are very

large, and the connecting strands are relatively fine, and in rare

cases it is not possible to detect these strands at all, in which case

the nucleus appears to contain clumps of chromatin suspended in

its hyaloplasm.

E. B. Wilson, The Cell in Development and Inheritance,

1902, p. 22.

The nucleus is usually bounded by a definite membrane, and
often appears to be a perfectly distinct vesicular body suspended
in the cytoplasm—a conclusion sustained by the fact that it may
move actively through the latter, as often occurs in both vegetable

and animal cells.

Also on p. 31, line 8 :—In the first phase, falsely characterized

as the " resting state," the nucleus usually appears as a rounded
sac-]ike body surrounded by a distinct membrane, and containing

a conspicuous irregular network, which is in some cases plainly

visible in the living cell.

And p. 32 :—In the ordinary forms of nuclei in their resting

state the following structural elements may, as a rule, be distin-

guished :

—

(ft) The Nuclear Memhrane, a well-defined delicate wall which
gives the nucleus a sharp contour and differentiates it clearly

from the surrounding cytoplasm. This wall sometimes stains but

very slightly, and can scarcely be differentiated from the outlying

cytoplasm. In other, and perhaps more frequent cases, it

approaches in staining capacity the chromatin.

(h) The Nuclear Reticulum.— This, the most essential part of the-

nucleus, forms an irregular branching network or reticulum, which
consists of two very different constituents. The first of these,

forming the general protoplasmic basis of the nucleus, is a sub-

stance known as linin, invisible until after treatment by reagents,

which in sections shows a finely granular structure and stains like

the cytoplasmic substance, to which it is nearly related chemically.

The second constituent, a deeply staining substance known as

" chromatin," is the nuclear substance ]jar excellence, for in many
cases it appears to be the only element of the nucleus that is

directly handed on by division from cell to cell, and it seems to

have the power to produce all the other elements. The chromatin

often appears in the form of scattered granules and masses of diffe-

ring size and form, which are embedded in and supported by the
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linin-substance. In some cases the entire chromatin-content of the

nucleus appears to be condensed into a single mass which simu-
lates a nucleolus.

C. E. Walker, The Essentials of Cytology, 1907, p. 10, line 20.

When the cell is not in actual process of division, but is in a

vegetative condition, the nucleus is surrounded by a membrane
which separates it from the cytoplasm. The appearance of the

contents of this membrane, the nucleus proper, may vary consider-

ably. The most usual appearance, however, is a reticulum or

meshwork. In the substance of the threads of this reticulum, or

attached to them, are masses of a darkly-staining substance. This

threadwork is called linin, and the darkly-staining substance is

called chromatin.

H. A. Haig, The Plant Cell, 1910, p. 101 and elsewhere, speaks
of the nuclear membrane and of the network of linin within the

nucleus, and the chromatin arranged at intervals thereon.

In the Eoyal Microscopical Journal, 1912, p. 393, an abstract

is given of a paper by H. Stauffacher, in which he states that he
does not believe in the existence of a nuclear membrane.

One of the earliest circumstances which led me to follow up
the structure of the nucleus was the observation of the nucleolus

being pushed out of its position in the nucleus by the action of

the microtome knife in cutting sections of vegetable tissues, as in

the growing root-tips of the hyacinth, fritillaria, polyanthus,

onion, etc. (see Plate XXI, figs. 3 and 4, and text-fig. 66). The fact

that the nucleolus was frequently removed from its usual position,

leaving an opening or window in the boundary or peripheral

structure of the nucleus, led me to observe that I had here an
opportunity, by careful use of the fine-adjustment, of looking

through this opening to see the actual condition of the interior.

To my astonishment the view presented, instead of showing the

reticulated structure described in the extracts quoted, was that

of a perfectly homogeneous interior. Similar appearances were
obtained, illustrating the same fact in an even more striking manner
when examining nuclei of the testis of Triton and salamander,

where a portion of the nucleus was cleanly shaved off by the

microtome knife (see Plate XXI, figs. 1 and 2, and text-fig. 67).

The focusing requires to be very carefully done, otherwise the

opposite wall of the nucleus is likely to be brought too readily

into focus and mistaken for internal structure.

Now with regard to the nuclear membrane. The conclusion

to be drawn from the extracts already quoted is that the nuclear

2i2 *
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membrane is to be regarded as a sort of skin enclosing the nucleus,

or, in other words, that it is a continuous sheet. But on looking

at the sections in which a portion of the nucleus has been shaved
off, instead of a continuous outline around the opening, the contour

seen is broken, and consists merely of a series of granules of

Fig. 66.—Nuclei from growing root-tip of Allium, Fritillaria,

and Hyacinthus.

chromatin with an occasional connecting thread of linin, some of

the chromatin granules being irregular in shape and elongated, so

as to give the appearance of a well-defined edge in parts only of the

contour of the aperture. When a complete nucleus is observed, the

erroneous appearance of a limiting nuclear membrane is produced

Fig. 67.—Nuclei : Testis of Salamander and Triton.

on account of the fact that both the reticulum of the cytoplasm and
also that of the linin of the nucleus with its chromomeres are so

closely associated (see Plate XXI, figs. 5 and 6), and take stain

in a manner that, when the outline of the nucleus is looked at, we
are regarding the side of the nucleus tangentially, increasing the

depth of colour and enhancing the false appearance of a nuclear

coating. Accordingly, the nucleus is evidently not surrounded by



JOURN.R.IVllCR.SOC.1913,Pl.XXl,

Fig. 1.—Nuclei : Interstitial tissue.

Testis of Triton.
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Fig. 2.—Interstitial tissue.

Testis of Salamander.

Fig. 3.

—

Allium : Growing root-tip.

Longitudinal section.

Fig. 5.

—

Fritillaria : Growing root-tip.

Longitudinal section.
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Fig. 4.

—

Allium : Growing root-tip.

Longitudinal section.
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Fig. 6.

—

Fritillaria : Growing root-tip.

Longitudinal section.
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a continuous membrane, but by the interlacing threads of linin

with its chromomeres and the closely contiguous reticulum of the

cytoplasm.

From the sections and photographs displayed it would, there-

fore, appear that the interior of the nucleus is homogeneous, that

there is no continuous membrane enclosing it, but that the

boundary is an open network of linin and its chromomeres, which
hitherto was regarded as permeating the whole of the interior.
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ZOOLOGY.

VERTEBRATA.
a, Embryolog-y.t

Fission of Embryonal Area in Mammals. {—Richard Assheton

points out that the poly-embryony of Tatusia is due to fission, not to

budding, nor to separation of blastomeres. Fission of embryonic masses

is not unknown in other Mammals. Thus in a sheep a blastocyst has

been observed with two perfectly formed embryonal areas, which pro-

bably arose during the formation of the blastocyst from the morula

by accidental separation of ectodermal cells into two groups. In the

ferret some interesting conditions have been found in w^hich groups of

cells, like small morulse, occur between the zona radiata and the tro-

phoblast of the blastodermic vesicle, which suggest fission at an early

period.

In the Edentates there is a peculiar combination of three conditions

not found in other Mammals :—(1) the formation of a blastocyst with

a large cavity free within the general lumen of the uterus ; (2) an
*' inversion of layers "

; and (3) a late thickening of trophoblast over

the embryonal area. It is suggested that a radial dispersion of the

ectoderm cells of the embryonal area has led to the normal produc-

tion of a number of embryos by fission of the peripheral ectoderm, the

more central .part thinning out owing to the presence of the tropho-

blastic thickening or its derivatives.

Heterochromosomes in Mammals. §— H. E. Jordan notes that

heterochromosomes have been reported for the male germ-cells of

* The Society are not intended to be denoted by the editorial" we," and they
do not hold themselves responsible for the views of the authors of the papers

noted, nor for any claim to novelty or otherwise made by them. The object of

this part of the Journal is to present a summary of the papers as actually puh-
lished, and to describe and illustrate Instruments, Apparatus, etc., which are

either new or have not been previously described in this country.

t This section includes not only papers relating to Embryology properly so

called, but also those dealing with Evolution, Development, Reproduction, and
allied subjects.

X Resumes des Communications, 9e Congres Internat. Zool. Monaco, 1913,

ser. 3, pp. 18-19.

§ Proc. Soc. Exp. Biol, and Med. x. (1912) pp. 20, 21.
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man, rat, armadillo, opossum, guinea-pig, and bat. A comparative study

of Mammalian spermatogenesis reveals the absence of typical lietero-

ohromosomes in mongoose, cat, squirrel, rabbit, and pig. Heterochro-

mosomes are clearly present at synapsis and prophase in the primary

spermatocytes of white mouse, sheep, horse, mule, dog, and bull.

At certain stages the heterochromosomes (chromosome nucleoli)

appear single (accessory chromosome or monosome) ; at other stages

they appear double or bipartite (as if due to the splitting of an accessory).

The absence of discernible heterochromosomes in the cat's sperma-

togenesis and their conspicuous presence in the oocytes, suggests that

they are present in one sex or the other in all forms. This suggests

an enquiry into the oocytes of mongoose, squirrel, rabbit, pig, and

similar forms. The author inclines to the hypothesis that the presence

•of two ir-elements in the zygote may prevent, and the presence of one

may permit, the development of the male sex.

Phylogenetic Significance of Mesoblast and Coelome.*—W. Salensky

has reached the following conclusions. 1. The radial disposition of the

primordium of the mesenchyme and its precocious appearance in animals

with bilateral symmetry suggest that the latter are descended from

radially symmetrical ancestors. 2. The most probable way in which

bilaterally symmetrical forms have been derived from radial forms is by

the transformation of radial canals into coelomic sacs. 3. In this trans-

formation of a radial into a bilateral type the cyclomerism of the former

is transformed into the metamerism of the latter. 4. This leads to

the view that the first descendants of radial types were metameric

animals like Annelids. 5. Types in which the metameric structure is

not distinct have arisen from metameric types by retrogression.

Development of Derivatives of the Visceral Cleft Region.f—H.

Rabl has studied this in the guinea-pig. The thyroid develops from the

epithelium of a median groove of the buccal floor in the region of the

second visceral arch. Several short diverticula grow out, become bound

together, form a reticulate primordium, get shunted backwards, and

begin to differentiate. The second branchial pouch develops in a

caudal and ventral direction, and forms a broad transverse wing and a

sagittal duct springing from its caudal-lateral corner. This duct soon

atrophies.

The third pouch divides into a median primordium of the epithelial

body and a lateral primordium of the thymus. The median part loses

its lumen ; it forms by backward growth the parathyroid strand and,

anteriorly, a shorter less constant strand. The lateral portions show

active proHferation, and form a sac which gives off processes.
_

The

vesicula cervicalis arises from the superficial epithelium of the third to

the fifth arch and the retrobranchial ridge.

The fourth pouch arises along with the ultimo-branchial body ; it

forms an epithelial body and gives off posteriorly the fourth parathyroid

* Resumes des Communications, 9e Congres Interuat. Zool. Monaco, 1913,

ser. 2, pp. 12-14.

t Arch. Mikr. Anat., Ixxxii. (1913) pp. 79-147 (5 pis. and 2 figs.).
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strand. Part of the wall of the ultimobranchial body is probably due to

the rudimentary fifth pouch ; the body in general represents the sixth

pouch. The author follows the history of other structures connected

with the pharyngeal pouches.

Sterile and Hybrid Pheasants.*—Geoffrey Smith and Mrs. Haig
Thomas bring forward evidence to show that the sterility of the male

and female hybrid pheasants is due to abnormalities occurring at the

synapsis stage of the reduction division. The spermatozoa of the

hybrids are either deformed, with chromatic beads and thickenings on
them, or else of abnormal size, double-sized spermatozoa being of

frequent occurrence, as in hybrid pigeons. The oocytes in the hybrid

females fail to grow, owing probably to something having gone wrong
with the early synapsis which should take place in the 19-day

embryo.
Partial assumption of cock's plumage by the female as the result of

ovarian degeneration is shown to be of fairly common occurrence.

The oviduct in these cases may be either atrophied or greatly hyper-

trophied. Assumption of hen's plumage by the cock-bird is much rarer

and is generally due to hereditary transference of this character

independently of any disturbance of the testes or the reproductive

function.

The sex-ratio among hybrid pheasants gives a large preponderance

of males over females (228 males to 135 females). This preponderance

cannot be accounted for by a greater death-rate of female chicks in the

shell or subsequently, and must be presumably due to a selective

fertilization by which more male zygotes are produced than female, or

else to a selective death-rate at so early a stage in development that no
trace of an embryo could be detected.

Sex-determination in Cattle.t—Raymond Pearl and H. M. Parshley

have subjected to biometric analysis a set of statistics collected at

the Maine Agricultural Experiment Station in regard to the relation

between time of service in the oestrous period and the sex of the sub-

sequent offspring in domestic cattle. These statistics are much more
extensive than any which have hitherto been collected for the study of

this problem in cattle.

It is shown : (1) that as the time of coitus approaches the end of

the oestrous period there is a progressive increase in the proportion of

male young born ; (2) that in the extreme case this increase in the

proportion of male births is probably statistically significant and not to

be attributed to errors of random sampling ; and (B) that these modifi-

cations of the sex ratio cannot be attributed to age differences or to any

other factor yet suggested.

It is not suggested that the time of service in relation to the period

of heat absolutely controls the sex of the subsequent offspring, but the

facts point to the conclusion that the sex ratio in cattle can be to some
extent modified by controlling the time of service. If the cows are

* Journal of Genetics, iii. (1913) pp, 39-52 (1 pL).

t Biol. Bulletin, xxiv. (1913) pp. 205-25.
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served as soon as possible after the ouset of heat there is likely to be

discerned in a period of years, a reduction in the number of male calves

born. 'It may be that the general metabolic condition of the germ-cells

influences the rf^-chromatin.

b. Histology.

Combinations of Chromatophores.*—E. Ballowitz has previously

directed attention to multicellular combinations of iridocytes and melano-

phores. He now describes in the skin of Gobies two kinds of chromato-

phore combinations. There are black-red coml)inations—melanophores
and erythrophores. Sometimes these are double cells ; sometimes
several or even numerous young erythrophores form clumps along with

a melanophore, or with several melanophores. The melanophore por-

tion is usually round about the erythrophore portion.

In the second place there are stellate associations—of narrow elon-

gated thin iridocytes, usually with a nucleus. They form a rosette or

star, and there may be from two to twenty-five. With these rosettes

there may be associated chromatophores, e.g. about five melanophores

on the dorsal surface of one iridocyte-star, or a central melanophore, or

a black-red combination forming half of the star. The chromatophore

cytoplasm is traversed by very numerous extremely fine canaliculi,

radially disposed and anastomosing with one another. In these cana-

liculi the streaming of the pigment is to be seen, continuing for hours

in the living tissue under the Microscope.

Minute Structure of Hairs.

f

—Karl Toldt, jun., discusses in the

first place the distribution of the main hairs (" Leithaare ") which are

relatively long and strong. He has studied numerous types of Mammals
and finds that the distribution of the main hairs is not related to the

mode of life.

The embryonic and subsequent development of the cat's fur is then

dealt with. The rows of epidermic thickenings, which are to be regarded

as the predecessors of hairs, and the arrangement of hair-primordia in

the embryo, can be correlated with the subsequent marking.

Hairs often show external furrows parallel with the long axis and
sometimes spirally twisted. These may facilitate the running off of

water or of particles. There are also internal ridges which bind cortical

and medullary substance together, strengthening the hair without loss

of elasticity. The author also discusses the linear pigmentation of some
hairs, e.g. of Antilocapra americana ; the remarkably complicated mark-

ing of the cuticula of the bristle-spines in Platacanthoniys lasiurus (per-

haps increasing slipperiness), and an interesting fungus in the cortex of

the bristles of Zaglossus {Proechidna) bruijni.

Minute Structure of Lamprey's Ear. J—F. K. Studnicka describes

the state of the ear in the young larva of Petromyzon, and in later stages.

In the larva of 10-13 mm. it is a very primitive organ, with a large

otolith and two otoconial layers lying at right angles to one another. It

* Anat. Anzeig., xliv. (1913) pp. 81-91 (29 figs.),

t Zool. Jahrb., xxxiii. (1912) pp. 9-86 (2 pis.).

X Anat. Anzeig., xlii. (1912) pp. 529-62 (17 figs.).
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is doubtless a statocyst, and not an auditory organ. Particular attention

is given to the " otoconia " and " otosomes " at different stages and their

relations to the macular and cristse acusticse. In a comparative survey

of the state of affairs in Vertebrates generally, the author deals in turn

with (1) the otoconial membrane or otolith membrane
; (2) the otoliths

or statoliths ; (8) the cupula terminalis ; and (4) the membrana
tectoria.

Epidermoid Sensory Cells in Larval Lamprey.*—F. K. Studnicka

gives an account of sensory cells which occur in the single-layered

epidermis of the young larva. They are most abundant about the head,

e.g. on the margin of the " upper lip." They are probably tactile.

They appear after the disappearance of the yolk, and are spindle-shaped

transformations of epidermic cells. At the outer pole there are project-

ing cilia, usually two. As regards nucleus and cytoplasm, as well as in

shape, the tactile cells are quite distinct from the ordinary epidermic

cells.

Studjiicka proposes to give the name " pro-Ammocoete " to the early

stage, under 15 mm. which shows these probably primitive sense-cells

(scarce or absent in the Ammocoete). The " pro-Ammocoete " is also dis-

tinguished by the very primitive stage of the ear and by the pineal-like

character of the lateral eyes.

Moll's Glands in Pig.j—R. Argaud and M. Falloury have studied

Moll's glands in the eyelid of the pig, where they are as well developed

as the human axillary glands. They have all the characters of sudorific

glands which have reached full development. The chondriome is repre-

sented by chondriomites and mitochondria which occur both in the

supra-nuclear and the infra-nuclear zone of the cell. Some of the

glands open freely between the lashes ; others open into the hair-follicles,

either separately or in confluence with sebaceous glands. In certain

glomeruli the glandular epithelium proliferates so as to obliterate the

lumen, and the ordinary merocrinal secretion is replaced by holocrinal

secretion.

Structure of Bone in Fishes. J—Edwin S. Goodrich has shown that

the so-called " ganoid " scales of fishes are of two kinds, differing funda-

mentally in minute structure and mode of growth. There are " cosmoid
"

scales, typically covered with an outer layer of cosmine, and growing by
the addition of new cosmine at the edge and new layers of bony tissue

on the inner surface. These occur in the Dipnoi and Osteolepidoti

(extinct Crossopterygii) and in these only. And there are the true

ganoid scales, growing by the addition of new complete concentric

layers, formed of cell-less ganoine on the outer surface and bony tissue

on the inner surface. True ganoid scales occur only in the Actino-

pterygii and Folypterini (which probably belong to the Actinopterygii).

Moreover, it is shown that the ganoid scales can be distinguished

into two varieties : the Palfeoniscoid and the Lepidosteoid. The former

* Anat. Anzeig., xliv. (1913) pp. 102-V2 (5 ^igs.).

t C.R. Soc. Biol. Paris, Ixxiv. (1913) pp. 1272-4.
+ Proc. Zool. Soc. (1913) pp. 80-5 (4 figs.).
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is characterized by the presence of a middle cosmine-like layer, and
occurs only in the Chondrostei (Pal^oniscida3 and their allies) and in

the Polypterini ; while the latter variety—the Lepidosteoid scale—is

found in the Orders Amioidei (Protospondyli + Pholidophorid^e, and
01igopleuridffi)and Lepidosteoidei (Lepidosteidte and Aspidorhynchidai).

The Lepidosteoid scale is easily recognized by the absence of the middle

cosmiue-hke layer and by the presence of a system of delicate tubules

running through and at right angles to the bony layers. The tubules,

as a rule, branch only at their inner end, and pass outwards to the

surface. In the living tissue they are occupied by long protoplasmic

processes of large cells on the surface of the scale. Probably these

remarkable cells are merely modified bone-cells, which, instead of

becoming buried in the ostein matrix, remain outside it while retaining

their connexion, by means of the long process, with the place they

ori2:inallY held.

Goodrich finds that the striking difference in the minute structure

of the true ganoid scales is also found in the cranial plates and other

dermal bones of these fishes. Thus, whereas Lepidosteoid tubules are

never found in any part of the skeleton of the Polypterini or Chondrostei,

they occur in the dermal bones of all the recent and extinct Amioidei

and Lepidosteoidei examined, with the single possible exception of

Oligo'pleurus. Moreover, not the dermal bones alone show the lepidos-

teoid structure, but the whole endoskeleton as well. The skull-bones,

the ribs, even the vertebral centra, are all provided with the characteristic

tubules traversing the bony lamellae.

As a provisional hypothesis, the view may be adopted that the

Amioids and Lepidosteoids on the one hand, and the Teleosts on the

other, diverged from a primitive group (perhaps represented by OUgo-

pleurus) possessing Lepidosteoid scales and ordinary bone ; and that in

the former the Lepidosteoid structure spread inwards over the whole

endoskeleton.

Luminous Organs of Lamprotoxus flagellibarba.*—C. L. Boulenger

describes the minute structure of the " luminous organs " of this inter-

esting fish which has a barbel many times longer than the body, a

peculiar looped band of luminous tissue on the anterior part of each

side of the body, a large photophore behind the eye, and small scattered

photophores besides. The scattered " grey specks " are luminous organs

of a very simple type, without lens or reflectors. The transparent cuticle

of the body is continued over the outer face of the organ to form a

cornea-like covering, whilst the embedded surface is backed by a dark

pigment layer continuous with that of the skin. Each organ is of the

nature of a small gland consisting of a small number of relatively large

cells of pyramidal shape, arranged radially with their narrower ends

meeting in the centre. There seems to be no central cavity. The
protoplasm of the cells is filled with granules ; the nucleus has an approxi-

mately central position.

The " looped band " is a long cord partially embedded in the skin.

* Scientific Investigations Fisheries Ireland, 1912 (published 1913) No. 2,

pp. 1, 2 (1 pi.).
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It consists of a layer of tall epithelial cells, covered externally by trans-

parent cuticle, internally by the pigment layer of the skin.
"^

Each cell

is narrow and of considerable height. Whilst the basal part contains
the nucleus and deep-staining clear protoplasm, the more proximal parts

scarcely stain at all, and are filled with secretion products.

c. Greneral,

Fauna of Salt Marshes.*— P. de Beauchamp has studied the fauna
of the salt marshes of Socoa (Basses-Pyrenees) and makes a preliminary

note. He reports the occurrence of several Protozoa {Tintinnidium
inquilinum, Cothimiia crystallma, Vorticella microstoma, etc.) : an unpig-

mented species of Hydra ; several Turbellarians, such as MonoopJiorum

graffi, Socorria uncinata, and ArcMloa rivularis ; the characteristic Poly-

chast Nereis {Hediste) diversicolor ; half a dozen Rotifers, two Gastro-

pods— ^?/c/roZ^i'^ (Pen'^i^^i/?.) w/z'as and Li?napojit'ia nigra; several Crus-

taceans, of which SiJhseroma serratum was determined ; and some insect

larvae.

Nature of Lymphatic Ganglion.f—E. Retterer and Aug. Lelievre

find that from the very outset the lymphatic ganglion is a blood-forming

structure. In the primordium islets of blood-corpuscles are formed at

the expense of the tissue of the nodule. The cytoplasm becomes vacuo-

lated and absorbed, and sinuses are formed with hsemoglobin-containing

nuclei. These areas persist for some time in the embryo, while the lym-
phatic circulation continues to be very slow. When the lymphatic cur-

rent increases in rate, it bears away the nascent blood-corpuscles, and the

ganglion, hitherto heemo-lymphatic, is transformed into an ordinary

(greyish, not reddish) " ganglion." But the structure and the functions

remain the same as before.

Pigmentation of Axolotl LarvaB.J—Fritz Pernitzsch has studied

the differences between the larvae of the dark and light races of Axolotl,

in order to discover wherein the actual distinction between these two
contrasted (Mendelian) conditions consists. He finds that the pigment-

cells in the two kinds of larvgg are differently distributed on the body,

so that apart from the quantity of pigment, there is a difference in

pattern. Moreover, there are types of pigment-cell in the one race

which are absent in the other. There is no ground for the assumption

that the capacity of the pigment-cells to form pigment is different in

the two races. The number of pigment-cells is greater in the dark

larvie, and this is true of the different kinds of pigment-cells in differ-

ent degree. It is probable that the pigment-cells of the dark larvae are

on an average larger than those of the light larvag.

The author is led to the conclusion that the partial albinism of the

light forms depends upon a developmental inhibition which slows the

growth and rate of division of the pigment-cells. The difference in

pattern is also correlated, for in the light larvse the pigment-cells are

* Bull. Soc. Zool. France, xxxviii. (1913) pp. 172-8.

t C.R Soc. Biol. Paris, Ixxiv. (1913) pp. 1274-7.

X Arch. Mikr. Anat., Ixxxii. (1913) pp. 148-205 (3 pis. and 5 figs.).
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fewer and remain more markedly in the vicinity of the original foci.

The difference between the two types is primarily a difference in the

metabolism-rhythm.

Tunicata.

Organ-forming Substances in Ovum of Ciona.*—J. Duesberg has

corroborated in Ciona Conklin's notable observations on the ovum of

Cynthia (Sti/ela) partita. In the fertilized but unsegmented ovum of

Cio7ia intestitialis, there are three differently coloured zones which are

characterized by the different distribution of the structural elements

—

the fundamental substance, the vitelline substance, and especially the

plastosomes. The zones are organogenic, each giving rise to a special

primordium in the embryo. Different organs of the larva enclose sub-

stances which are recognizable in the living ovum, and already present

in ovo something of the localization they have in the embryo.

The egg of Cio?ia shows in the vicinity of the vegetative pole at the

periphery of the egg a layer—a violet crescent—formed of extremely

crowded plastochondria. This corresponds to the yellow crescent of

Conklin. Secondly, there is a brown zone with few plastochondria and
much vitellus—the grey protoplasm of Conklin. Thirdly, in the

vicinity of the plastochondrial zone there is a clear zone surrounding

the pronuclei, with only a few plastochondria and vitelline granules

—

the clear protoplasm of Conklin. There is a definite inequality in the

quantitative distribution of the plastosomes, and it is probable that the

plastosomes are the organ-forming substances. In the future muscular

cells of the tail of the larva and in the future neural cells the plasto-

somes are most abundant, and it has been shown elsewhere that the

plastosomes play an important part in the formation of myofibrils and
neurofibrils. Julin t comments on the importance of Duesberg's re-

searches.

INVERTEBRATA.

Mollusc a.

Phagocytic Organs of Molluscs. J—L. Cuenot calls attention to the

frequent occurrence of fixed phagocytes, scattered or agglomerated into

organs, in Molluscs. They occur in very diverse situations. In Chito-

nidae, terrestrial Pulmonates, Aplysia, Scaphander^ and many Lamelli-

branchs, the phagocytes cover the fine arterioles of the liver. In Solen

marginafus they are accumulated in the labial palps, and form on the

fine ramifications of the artery of the palp lymphoid nodules, which re-

semble in structure the ovoid gland of starfishes and sea-urchins. In

Prosobranchs with one nephridium, fixed phagocytes envelop the

vascular lacunae of the kidney and the gills. In Cephalopods the fixed

phagocytes occur in the interior of the branchial lamellae.

=^ Bull. Acad. Roy. Belglque, Classe des Sciences, 1913, No. 5, pp. 463-74 (6 pis.).

t Bull. Acad. Roy. Belgique, Classe des Sciences, 1913, No. 5, pp. 457-62.

t Resumes des Communications, 9e Congres Internat. Zool. Monaco, ser. 3,

p. 10.
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7' Gastropoda.

Structure of Crucibulum ferrugineum.*—Karl Scheidig gives an
account of the structure of this Calyptrseid. The shell is noteworthy

for the curious internal cup-like process which lodges a modified por-

tion of the foot. Lateral lobes on the sides of the neck, innervated

by the pedal ganglia, represent epipodia. The salivary glands are

relatively smaller than in Crepidula. The longitudinal folds in the

oesophagus are ciliated and non-glandular. In the " stomach " there is

a chitinous cuticle, and the function is that of a gizzard. There is only

one hepatic aperture. The hepatic tubuli consist of two kinds of cells,

hepatic-cells and ferment-cells. The gill is very strongly developed : it

forms almost a circle ; the number of branchial folia is about 900. The
auricle of the heart is very large and half-moon shaped ; the ventricle is

small. There is no pericardial gland. The hypobranchial gland is

divisible, as in most Prosobranchs, into a viscous and a mucous portion.

The reproductive system is very simple. There appears to be protan-

drous hermaphroditism. As to the nervous system, it may be noted

that the cerebral and pedal commissures are clearly seen ; that the right

cerebro-pedal connective is constant, while that on the left fluctuates
;

that the nerve of the penis arises from the right pedal ganglion ; that

there is only one very small visceral ganglion. The osphradium has a

somewhat peculiar structure. The eye is essentially like that of the

higher Prosobranchs.

Structure of Choneplax latus.f—Otto Seel describes this member
of the Cryptoplacidag, which lives jn the holes in the coral reefs in the

West Indies. It has not gone so far as a type like Gryptoplax {Ghito-

nellus) fasciatus in the direction of a worm-Uke body, but it shows the

same tendency. Its internal structure corroborates the view that it is

near the beginning of divergence from an Acanthochitonid Hue. In its

oral disk, lateral fold, nervous system, and gills, it shows little divergence

from the primitive Ischnochiton type. In its strongly developed mantle,

narrowed row of shells, much elongated gut, and in the disposition of

the kidneys, it shows approximation to the specialized OhitoneUus type.

5. Lamellibranchiata.

Structure of Chama pellucida.J—Emil Grieser has made a study

of this Lamellibranch from the Pacific coasts. He describes the complex
ridges and grooves of the labial palps, the division of the intestine by a

dorsal and a ventral fold into a left and a right half—the intestine

proper and the crystalline style caecum, the glandular differentiations

associated with the pericardium and the heart, and the peculiarities of

the vascular system and nephridia.

Of especial importance is the differentiation of the buccal nervous
system. On each side of the cerebro-pleural ganglion and joined to it

* Zool. Jahrb., 1913, Supplement xiii. pp. 137-74 (4 pis. and 3 figs.),

t Zool. Jahrb., 1913, Supplement xiii. pp. 175-206 (2 pis. and 3 figs.).

X Zool. Jahrb., 1913, Supplement xiii. pp. 207-80 (1 pi. and 11 figs.).
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by a short connective lies a buccal ganglion, united by a sub-oesophageal
commissure with the other on the other side. From this commissure
numerous nerves pass to the oesophagus. Hitherto, a buccal nervous
system is known only in FhaseoUcama magellanica^ its occurrence in

Meleagriaa margaritifera being doubtful.

Arthropoda.

a, Insecta.

Hermaphrodite Bees.*—G. Kojewnikov reports the occurrence of

hermaphrodites in a hive from the north of the Caucasus. The queen
which produced them also produced normal males and workers. Super-
ficially the hermaphrodites looked like workers with the heads of drones.
One of the mandibles was that of a male, the other that of a worker

;

the eyes were drone eyes ; the thorax was like that of a worker, and the
abdomen also on the whole. Some of the abdominal sternites showed
a lateral hermaphroditism, one side showing a wax-gland, the other none,
or only a quite irregular portion.

The sting occurred in diverse forms—-sometimes normal, sometimes
fused to the pieces of an abnormal male copulatory organ. The gonads
were sometimes male on one side and female on the other, and some-
times the same on both sides. Individuals with two ovaries or with two
testes were still hermaphrodite in skeleton. This shows that in this case

the essential organs do not determine the secondary sex characters.

Polien-collecting Setae in Bees.f—August Braue describes a series

of cases, from the slightly differentiated condition in Frosopis confusa to

the highly-evolved apparatus in Bomdus and Apis.

He also discusses the secondary retrogression of the collecting appa-
ratus in parasitic bees, e.g. in Sphecodes reficulatus, where it is incipient,

and in Nomada rufipes, where it is complete. The apparatus on the
hind legs is also rudimentary in Systroplia curvicornis^ which collects

mostly by means of the seta3 on the lateral margins of the abdomen.
It may be said that the general line of evolution is to concentrate

the brush sette and the carrying setae on to special parts of the leg.

Other adaptations are to be found in the change of shape in particular

joints, and in the specialization of the hairs themselves. The author
distinguishes ten different forms of set^e—such as feathered on one side,

feathered on both sides, and feathered all round.

Influence of Colour on Caterpillars. J—Hedwig Menzel finds that

different colours, acting on the caterpillars of Vanessa urticse, induce
colour-variations of the pup^ corresponding to those which occur in

nature, but the proportion of colour-varieties to one another in the

various boxes differs according to the colours. It seems that the
absolute brightness of the colouring is more important than the par-

* Resumes des Communications, 9e Congres Internat. Zool. Monaco, 1913,
s6r. 3, pp. 39-40.

t Jen. Zeitschr. Naturw., 1. (1913) pp. 1-96 (4 pis. and 26 figs.).

X Zool. Jabrb., xxxiii. (1913) pp. 235-58 (1 pi. and 3 figs.).
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ticular colour itself. The evidence goes to show in this case that the

sensitive or susceptible period is not a brief one, but extends through

the whole of the caterpillar stage. The caterpillars show a power of

distinguishing different brightnesses of colour.

Mosaic Silkworm.*—L. Blaringhem calls attention to a rare "mosaic
"

variation in a silkworm {Bombyx mori), a unique instance in a popula-

tion of 1,200,000 individuals. The point is the occurrence in a

selected " ver rave " race of a combination of two types—the " ver

raye " type predominating to the left side of the caterpillar, and the

remote recessive " ver blanc " type asserting itself on the right side.

Stages in Life-history of Warbles.f—Clement Yaney distinguishes

four larval stages in species of Hypoderma. 1. There is the boring

larva which emerges from the Qgg, traverses the mucous membrane of

the alimentary canal, and lodges in the submucosa. 2. There is the

migratory larva, which develops in great part in the submucosa of the

erfllet, miirrates in the connective tissue to the subcutaneous tissue, and

finally perforates the dermis. 8. There is a short third stage, sedentary

in the skin and breathing atmospheric air. 4. There is the fourth

stage, which lasts for three months, and is sedentary until the host is

finally left. All the facts in regard to Hypoderma bovis confirm the

theory of Hinrichsen and Curtice that the parasite enters cattle by the

alimentary tract exclusively.

Box Midge. J—J. Chame gives a detailed account of this little

Cecidomyid, Monarthropalpus huxi, whose larva is parasitic on the box

(Buxus sempervirens), burrowing in the interior of the parenchyma of

the leaves. Descriptions are given of the ^gg, the larva, the pupa, and

the imago. Attention is called to the liquid food, to the movements
of rotation and flexion, to the fixing organ called the spatula, to the

gall that is formed, to the life throughout the year. When the leaves

are dusted with flowers of sulphur the midge does not lay on them, and

this is the best known preventive measure.

Sculpturing of Elytra in Carabus violasceus.§—Fr. Sokolar has

studied the different kinds of sculpturing in this l)eetle, and their

geographical distribution in Central Europe. In the south and west it

has linear ribs, in the north and east it is granular. In the north and

east the sculpturing is finer and more delicate ; in the south and west

coarser and more prominent. One type passes gradually into another

in geographical distribution, and there seems to be no correlation with

orographical or hydrographical lines. The distribution of the (/labrellus,

crenatus, and exasperastus types of sculpturing is discussed in detail and
shown on a map.

* C.R. Soc. Biol. Paris, Ixxiv. (1913) pp. 1291-3.

t Resumes des Communications, 9e Congres Internat. Zool. Monaco, 1913,

.-ser. 3, pp. 36-7.

X Ann. Sci. Nat. Zool., xvii. (1913) pp. 269-359 (3 pis. and 26 figs.).

§ Verb. Zool. Bot. Ges. Wien, Ixiii. (1913) pp. 91-7 (1 map).
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Hop Flea-beetle.*—Fr. Tolg gives a detailed account of the external

structure of the larva and pupa of PsylUodes attemiata Koch, the

extremely injurious flea-beetle of hops and hemp. He also discusses

the life-history and preventive measures.

Fr. Heikertinger f gives a detailed account of the adult, describing

the head with its antennae and mouth-parts, the thorax with its legs and
wings, the abdomen and the external genital apparatus. The feeding

habits, the jumping movements, the year's life, the damage done, and
remedial measures are discussed.

Structure of Ovipositor in Dytiscidse.J—A. G. Boving has made
a detailed study of the varied structure of the ovipositor and of the

associated musculature. He does not think that there ai;e as yet

sufficient data for determining whether the ovipositors can be brought

into line with those of other insects. There is need for a morpho-
logical revision of the ovipositors of insects, and particular attention

must be paid to two questions : (1) whether the elements belong to one

uro-segment or to more than one ; and (2) whether the elements can all

be referred to primary segmental sclerites, or whether some of them
must be regarded as parts secondarily added on. He distinguishes

six types of ovipositor in Dytiscidse, and confirms the conclusion of

Weseuberg-Lund that these are adapted to the different ways in which

oviposition takes place.

Development of Strepsiptera.§—Paul Rosch has studied the post-

embryonic development of Xenos rossii, which occurs as a parasite in

the wasp Polistes gallica. He deals in particular with the appendages,

the eye, the supra-oesophageal ganglia, and the mesenteron.

The primordium of an appendage is a round thickening of the

hypodermis ; it acquires a cavity and an annular groove at its base ;

migrant mesoderm cells occur in the lumen.

The complex eye arises from a lateral thickening of the single-

layered hypodermis of the head. A retina is formed first, then by

secondary overgrowth of hypodermis cells the cornea-forming layer.

The details of the subsequent differentiation are given.

The supra-oesophageal ganglion consists in the earliest larval stages

of two oblong portions symmetrically disposed in relation to the long

axis. Each half gives off laterally a nerve-fibre, whose distal end

abuts on the hypodermis at the position where the complex-eye appears.

The mid-gut wall in the youngest larval stages consists of a single

layer of large homogeneous glandular cells, with small indifferent cells

between. Of the latter, some form larval glandular cells, and others the

imaginal epithelial mother-cells.

Mouth-parts of Mallophaga. ||—Bruce F. Cummings notes that the

Mallophaga are for the most part such small parasites that the dis-

'^ Verb. Zool. Bot. Ges. Wien, Ixiii. (1913) pp. 1-25 (15 figs.).

t Yerh. Zool. Bot. Ges. Wien, Ixiii. (1913) pp. 98-136 (20 figs.).

X Internat. Rev. Hydrobiol., 1913, Biol. Suppl., ser. 5, pp. 1-28 (6 pis.).

§ Jen. Zeitschr. Naturw., i. (1913) pp. 97-146 (4 pis. and 8 figs.).

II
Proc. Zool. Soc, 1913, pp. 128-41 (9 figs.).

Oct. loth, 1913 2 K
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section of the mandibulate mouth is often a matter of considerable

difficulty. Discrepant opinions abound. He discusses the palpi of

Ischnocera and Amblycera, the oesophageal sclerites and glands, the

maxillary forks, and the like.

In Dochophorus sphenophorus, from which, at first, the glands and
sclerite appeared to be absent, there is a hypopharynx exhibiting an
abrupt deviation from the normal form in the Ischnocera. Yet the

species is typical in external characters. The oesophageal sclerite is

probably present in all Mallophaga, and should prove to be of service in

breaking up many of the unwieldy genera, such as Docophorus and
Menopon.

y. Myriopoda.

Structure of Poison-gland of Scolopendra morsitans.*—E. Paw-
lowsky finds that the poison-gland occurs in the basal joint as well as in

the claw of the maxillipede, and that it has no defined efferent duct

since the body of the gland is directly coalescent with the hypodermis. A
perforated chitinous tubule traverses the gland and opens on the

integument near the tip. This serves as a duct. The gland is com-
posed of a very large number of epithelial-muscle-capsules in which the

glandular cells lie. When there is strong secretion the walls of these

capsules burst and the contained secreted substance unites into one

mass. The tracheae which enter the gland run inside the walls of the

epithelial-muscle-capsules and never pass into the lumen or into the

glandular cells. There is a complete homology between the elements of

the gland and those of the integument.

e. Crustacea.

Structure of Blind Prawn of the Lake of Tiberias.t— Eken-
dranath Ghosh points out that this prawn, Typhlocaris galilaea Caiman,

resembles Palsemon in most respects, but exhibits certain differences in

the vascular, alimentary, and genital systems. The most remarkable

feature is the degenerate condition of the eyes, the external parts of

which have totally disappeared, although the optic peduncles are well

developed. The optic ganglion persists, although there is no trace of

retinal structures, and the optic nerve is much reduced, and apparently

does not reach the ganghon. The nerve to the first antenna is pecu-

liarly stout. Dr. Nelson Annandale notes that there is no evidence

that the animal now lives underground, though it has all the characters

of a cavernicolous or subterranean form. It may be seen moving about

in the open at midday.

Structure of Land Crayfishes. J— Gr. W. Smith and E. H. J.

Schuster describe the peculiarities of the species of Engaeus which
burrow in damp ground. The great hairiness of the mouth-parts and
neighbouring regions may be correlated with the need for filtering the

muddy water in the burrows. But most of the peculiarities are of the

* Zool. Jahrb., xxxvi. (1913) pp. 91-112 (2 pis.).

t R6sum6s des Communications, 9e Congres Internat. Zool. Monaco, 1913,
ser. 3, pp. 5-6. % Proc. Zool. Soc, 1913, pp. 112-27 (14 pis.).
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nature of losses or suppressions, e.g. the loss of the last pleurobranch,

the loss of the exopodite of the third maxillipede, the loss of a flagellum

on the anteimule, the reduction of the antennary scale, and the abortion

of the eyes. These are probably degenerative changes without special

adaptive significance, and permitted by the absence of competition with

other aquatic forms. A study of the gills of Engseus shows that they

agree with those of Astacopsis and differ entirely from those of either

C/iseraps or FarachserajJs. Thus the Australian Parastacidae show two
divergent lines from a common ancestor—the Astacopsis line and the

Chseraps line.

Development of Compound Eye of Crustaceans.*—Th. Moroff

gives an exhaustive account of the appearance of the primordium of

the eye in Faleemon and Artemia, the development of the optic ganglion,

the differentiation of the ommatidia including the formation of pigment,

rhabdome, lens, and crystalline cone. He brings out the difference

between the crustacean eye and the insect eye, which have phylogene-

tically nothing in common. It may be that the insect eye has arisen

by a process of aggregation of simple eyes, but a similar kind of aggre-

gation cannot be maintained in regard to the crustacean eye. Nor is

the frontal eye of a nauplius comparable to an ocellus. Moroff is more
inclined to trace back the crustacean eye to the ciliated wreath of a

trochophore larva.

Development of Muscles in Crustacea.f—Th. Moroff finds that

in Copepods {Paracalanus and Centropages) an embryonic muscle-tissue

arises from the active division of a few myoblasts. The nuclei are

much larger and richer in chromatin than those of other cells of the

body.

The myoblasts take their origin from other tissues of the young
animal, the nuclei passing into a state of extremely intense vegetative

activity, as shown by the accumulation of chromatin.

After the embryonic muscle-tissue has reached its finaj amount, there

occurs in some species of Copepods a dissolution of the nuclei, with the

result that an extensive chromidial mass is formed. From this chro-

midial mass the muscles of the adult are differentiated.

In Decapods also {Palaemon) much the same occurs. There is an
active accumulation of chromatin and nuclear multiplication. After

the greater part of these nuclei are dissolved, the material is formed
from which the definitive muscles are differentiated. In all cases a

muscle-fibre is not a differentiation-product of one cell, but the material

of many cells is used in its formation.

"Porcupine" Isopods.J—T. P. R. Stebbing describes in the tribe

Flabellifera G7iathia cristatipes sp. n. from the English Channel, G.

schistifro?is sp. n. from the west of Ireland, and another species from off

Yigo, Spain. In near agreement with Gnatliia is the new genus ATcido-

gnathia, represented by A. mdipus from Pockall Bank. The oral

* Zool. Jahrb., xxxiv. (1913) pp. 482-558 (10 pis. and 7 figs.).

+ Zool. Jahrb., xxxiv. (1912) pp. 559-620 (3 pis. and 9 figs.).

X Trans. Zool. Soc, xx. (1913) pp. 231-46 (3 pis.).
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membrane is broadly produced, the peduncle of the second antenna is

elongate, the mandibles are narrow, the first maxillae are developed, the

pleopods have fringes of seta^, and the telsonic segment is narrowly

produced to a sharp point. A new family Thambematidae is estal)lished

for Thamhema amicorimi g. etsp. n. from the west of Ireland. The
most remarkable featui'e is the consolidation of all the segments of the

pleon ; the pleopods do not exceed four pairs, the missing pair being

probably the fifth ; the second antennae are seemingly imperfect ; the

last three pairs of perseopods have lost all the structure following the

second or basal joint.

Study of Asellus aquaticus.*—Georg J. v. Kaubersz has made a

number of interesting observations and experiments especially as regards

regenerative capacity and sensory structures. Only a few points can be

referred to. An ecdysis of the female always takes place after the com-
pletion of copulation. There is a partial regeneration of the olfactory

antennae. The animals are negatively phototropic. The skin is not

insensitive to light, but the eyes are of chief importance. Visual powei'

is poorly developed. The olfactory clubs on the olfactory antennae are

described. It seems that the chemo-receptors are chiefly, though not

exclusively, the first antennae. The slightest disturbances in the water

are perceived by the feathery setee, even at a distance of several centi-

metres. Minute details are given as to the structure of the antennae.

Reproduction of Amphipods.t— Gr. C. Embody has made some in-

teresting observations on Gammariis fasciatus^ G. limnseus,Eucrangonyx

gracilis^ and Hyalella hikkerhockeri The average number of eggs

deposited at one time is 22, 25, 45, and 18 for the above species in the

order given. The males of Gammarus Ihmiseus^ G. fasciatus, and
Hyalella, may mate with females even Avhen the latter carry eggs or

young in the brood-pouches. The males separate permanently from their

mates immediately after semination. The period of incubation varies

inversely as the temperature of the water, but not in a constant ratio.

It is quite probable that all the eggs of G. limnseus hatch in not less than

18 days after oviposition. The young Amphipods remain in the brood

-

pouch during a period varying from 1 to 8 days ; but during this period,

in Eucrangonyx gracilis at least, the young may have gone out and in

again several times. The recurrence of oviposition follows closely the

recurrence of ecdysis. The young of E. gracilis grow slowly as compared

with the other three species named, and probably do not reach maturity

until the second year. The young of the others mature and reproduce

many times during the first year.

New Amphipod from Transvaal. j:^—Paul A. Methuen describes

Talitriator eastwoodse g. et sp. n., from streams in the Woodbush,
Northern Transvaal^—the first Gammarid recorded from the fresh-waters

of South Africa other than near the sea. It is very closely related to

* Zool. Jahrb., xxiii. (1913) pp. 287-360 (2 pis. and 13 figs.).

t Internat. Rev. Hydrobiol., Biol. Suppl., ser. 3 (1912) pp. 1-33 (1 pi.).

: Proc. Zool. Soc, 1913, pp. 109-12 (2 pis.).
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Talitriis, except for the tifth side-plate, the antennule sUghtly shorter

than the peduncle of the antenna, the presence of a fourth joint on the

inaxillipede palp, the first gnathopod not so long as the second and
not stronger, and with a strong swollen fifth joint. The fact that this

Amphipod thrives in the streams of the Woodbush suggests that some-

thing might be done for trout by increasing its numbers and range.

Relict Forms of Mysis.*— Sven Ekman describes from fresh-water

a variety (f. malarensis) of the marine Mysis mixta Lilljeborg. He
thinks that it owes its peculiarities to its new habitat. Convergent
changes are to be seen in M. oculata f . relicta, which is a similar relict

variety. A similar relation exists between Gamaracanthus lacustris

G. 0. Sars and G. loricatus (Sabine). Other relict forms of North
European fresh-water basins are Pontoporeia affinis Lindstrom and
Limnocalamis macrurus G. 0. Sars.

Two New British Entomostraca.f—G. Stewardson Brady describes

Diaptomus pusilhis sp. n., from Loch Ness, off Drumnadrochit, and
Anmella suisalsa g. et sp. n., from slightly brackish water by the side of

the River Arun, near Arundel. The latter is like Candona, except that

there are three pairs of ambulatory legs in addition to the flexible fourth

pair, which is contained within the shell. There is also a remarkable

pair of setiferous appendages arising from the ventral surface of the

body, probably near the base of the first pair of legs. These appendages,

possibly homologous with the " processus piliferus " described by G. 0.

Sars in Bairdia subdeltoideay is hispid, and so are the anterior legs. Also

noteworthy is the presence of a pair of rod-like sensory appendages on

the ante-penultimate joint of the antennae. The animal has apparently

lost all its swimming powers.

Transmission of Environmental Effects on Simocephalus vetulus.J

W. E. Agar has studied an abnormality—reflexion of the valves of the

carapace—in this Daphnid, which seems to be induced by the nature of

the food ingested. Affected animals appear quite healthy and reproduce

freely. He found that although individuals were removed to control

conditions (of relative normality) before the eggs were laid, the young

developing from these eggs exhibit the same abnormality as that which

their parents had acquired during their ontogeny, as a direct result of

their environment. This result has been confirmed over and over again.

Females with ripe eggs were also removed from control conditions and

put into the particular culture which induces reflexion of the valves.

The young developed from these eggs were fully normal, showing the

persistence of the effects of normal environment. Subsequent broods of

these females in the culture became successively more and more reflexed,

i.e. the normality wore off just as the abnormality also does.

In a second set of experiments, by raising the temperature (to

28 -5° - 31 • 5^ C.) the size of the young Daphnids was greatly reduced in

their first, and indeed in all instars. The rate of the life-cycle was also

* Internat. Rev. Hydrobiol., v. (1913) pp. 540-50 (6 figs.).

t Proc. Zool. Soc, 1913, pp. 231-4 (3 pis.).

X Phil. Trans., Series B, cciii. (1913) pp. 319-50.
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enormously increased, the period from the birth of the parent to the

birth of the young being fourteen days at 16^ and six days at 30^ The
number of young per brood was diminished. The important results of

the experiment were the following. The specimens developed from eggs

laid by parents a few hours after removal from the higher to the lower

temperature were almost as small as those born at the higher temperature.

The subsequent eggs laid by the same parents, still under control con-

ditions, still remained affected by the smallness-producing conditions,

though to a rapidly diminishing extent.

In a third set of experiments a reduction of length was caused by
living in Klebs' solution. The reduction was found to persist for a

short time, and was followed by a reaction.

The experiments illustrate " parallel induction." In the first and
second sets of experiments, at any rate, individuals placed in abnormal
environments in their first instar acquired the definite abnormal features

in their own somas in later instars. Simultaneously, the eggs in their

ovaries were influenced in such a way that the young developed from
them presented at birth the same abnormality as that which their parents

had acquired in their lifetime. It made little difference whether the

young developed from eggs laid after removal of the parents to control

conditions, or were born in the abnormal environment, so long as the

eggs underwent their ovarian growth while the parents were under the

influence of the environment. In the subsequent broods of those parents

which had been removed to control conditions the effect of the abnormal
conditions appeared in rapidly diminishing intensity. In the next gene-
ration in control conditions (F2) the abnormal effect still persisted (in

the first two sets of experiments), but to a very slight degree. In all

three sets of experiments a very decided reaction appeared in F3.

Mutations, giving rise to new genotypes, are due to a change in the

composition in the hving unit. " The other cause of variation—

a

change in the environment while the living units remain the same—is

probably far commoner. Such a change, if effective, will probably result

in the formation of unusual metabolic products included in the living

protoplasm, and thus the visible external variation produced may have
as its immediate cause either the changed environment itself, or the
altered protoplasmic inclusions. In the case of parallel induction, it

seems that the environment works indirectly, through the mediation of

these (not living) products, which when once formed are not immedi-
ately got rid of, but are passed on passively included in the protoplasm
of the gamete." Some (not living) product is included in the egg, passes

passively into the soma which develops from the egg, and thus pro-
duces on the soma the same effect as it produced on the soma of the
parent which acquired the character in question.

Dr. Agar sums up the question of transmissible environmental effects

as follows :—(1) A changed environment (in its widest sense) may pro-
duce a visible variation in the soma indirectly by altering the nature of

the metabolic products included in the living protoplasm. These in turn
react with the protoplasm, and therefore effect changes in its product,
the soma. (2) Whenever the environment acts simultaneously on soma
and gonad a similar alteration in metabolic inclusions of somato- and
germ-plasm takes place. (3) These metabolic substances included in
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the gamete naturally pass into the developing soma, which, therefore,

shows the same variation as its parent did, even though removed from
the environment in question. (4) These substances may produce a

powerful effect, though present only in minimal quantities. (5) They
may be of such a nature as to stimulate the formation of antibodies,

thus causing a reaction in later generations.

Development of Winter Eggs of Cladocera.*—C. Yollmer has
studied this in Daphnia magna and D. puJex. After at most four

intravitelline divisions cell-boundaries appear, and a total segmentation
is effected. This is completed at the 32-cell stage. The yolk is com-
pletely divided into pyramid-like cleavage-cells which meet in the

centre of the ovum. The result is like the result of holoblastic and
equal division in other cases—a blastula with a much reduced blastocoel.

Then follows the formation of the central yolk-cells by multipolar

delamination of the cleavage-cells. The spherical yolk-cells become
close-packed in the interior, and are surrounded by the blastoderm-cells

which are also rich in yolk.

While the blastoderm becomes more epithelium-like, a number of

cells migrate inwards from a narrowly limited area on the future ventral

surface. They form the primordium of the gonads. Shortly before

the resting stage is reached the apical plates are formed at the anterior

end as paired thickenings of the blastoderm. After the resting period

the lower layer is formed by polar immigration on the ventral surface,

the median streak forming the gut and the side wings the mesoderm.
The yolk-cells do not share in making the mid-gut. As external

segmentation begins the gonadial primordium forms the two ovaries.

Varieties of Scapholeberis mucronata.f—Karl Gruber has analysed

some of the varieties of this Cladoceran, and makes it clear that in

order to distinguish between local modifications, seasonal dimorphism,
individual fluctuations, and elementary species, it is always necessary

to follow the animal from egg to adult. For there are many cases in

which the peculiarity, whatever it may be, is not manifested in the

young stages, but only finds expression in the course of growth.

Crustacean Parasites of Annelids and Cephalodiscus.t—Ch.

Gravier gives full descriptions of some very remarkable forms :—(1)

HetyylloMus arcticus Steenstrup and Ltitken, a much degraded Copepod,

previously reported from the North, now described from Southern

Polycha^ts {Harmothoe spinosa^H.gourdoni, and Enipo rhomligera)
; (2)

Selioides tardus Gravier, from Hermadion rouchi Gravier, closely alHed

to S. bolbrsei from a Greenland specimen of Harmothoe imbricata
; (3)

Eurysileniopsis sarsi Gravier from Trypanosyllis gigantea^ with some
resemblance to Eurysilenium truncatum Sars found on Harmothoe
imbricata

; (4) Bactropus cystopomati Gravier in the intestine of a new
Serpulid Cystopomatus macintoshi Gravier ; and (5) Zanclopus aniarcticus

Gravier, the vermiform females of which were found in the stomach of

Gephalodiscus anderssoni Gravier.

* Zeitschr. wiss. Zool., cii. (1912) pp. 646-700 (2 pis. and 12 figs.).

t Internat. Rev. Hydrobiol., Biol. Suppl., ser. 3 (1912) pp. 1-10 (5 figs.).

X Deuxieme Exped. Antarct. Fran^aise, Sci. Natur., 1913, pp. 27-77 (60 figs.).
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Annulata.

Bacilliparous Follicles of Chsetopterus variopedatus.*—E. Trojan
finds that the struct ares which Claparede called " bacilliparous follicles

"

and compared to the rhabdites of Turbellarians and the cnidoblasts of

Coelentera, are spinning-glands. They contain the material for the

threads out of which the tube is spun. The tube consists of numerous
very fine lamellae, each of which is formed of intersecting threads.

Structure of Enchytrseus pellucidus. —H. H. Stirrup gives a

useful account of the minute structure of this " white worm," which is

common in leaf mould and often does harm to the roots of plants. He
calls particular attention to the following points. There are peculiar

black spots like oil-globules scattered on the posterior part of the brain.

The so-called " septal glands " are more complex than has been supposed.

There seems to be a thin-walled ovisac which communicates with the

exterior by two pores in segment xiii. It seems likely that the function

of the ventral clitellar glands is to secrete a substance which will enable

two copulating Enchytrseids to adhere very closely together. The
observations of Goodrich in regard to the nephridia and the ccelomic

corpuscles have been confirmed.

Nematohelminthes.

Nematode parasitic in Sagitta.J— Qmberto Pierantoni reports the

occurrence of minute parasites, apparently larvae of Ascaris, in specimens
of Sagitta from Naples, Wimereux, and Trieste Characteristic is the

presence of an oesophageal diverticulum turned forwards and of a large

anterior buccal papilla. The parasitic form bears a strong resemljlance

to a free pelagic form, which bears a perforating needle in its buccal

cavity. The life-history of the parasite remains unknown, but the

author looks for the adults in Plectognath fishes.

Platyhelmintlies.

Structure of Tapeworms from Reptiles.§—F. E. Beddard describes

new species of Ichthyotsenia^ and a new genus, Ophidotsenia. He points

out that species of Iclithyotaenia found in monitor lizards {Varanas),

and limited to that genus, are more conveniently to be placed in the

genus Acanthotsenia of von Linstow. The same species does not occur

in more than one species of Varanus, but a single species of Varaiius

may contain more than one species of Acanthotsenia parasitic in it.

In some, at any rate, of the species of Acanthotsenia there is a layer

of longitudinal muscles limited to the head and neck, and separating the

medulla from the cortical region. These fibres are arranged in bundles.

The layer disappears behind the neck, so that in the body generally there

is no demarcation between the medulla and cortex.

* Resumes des Communications 9e Congres Internat. Zool. Monaco, 1913,

s6r. 3, pp. 16-17.

t Proc. Zool. Soc, 1913, pp. 300-21 (4 pis. and 7 figs.).

X E,6sum6s des Communications 9e Congres Internat. Zool. Monaco, 1913,
s6r. 3, pp. 85-6. § Proc. Zool. Soc, 1913, pp. 4-36 (10 figs.).
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The existence of numerous ventrally situated openings of the uterus

in OpJiidotsenia nalee g. et sp. n. is a new fact so far as concerns the

Cjclophvllidea (= Tetracotjlea). The diverticula of the uterus in

Ophidotaema, instead of being of a character similar to the median stem,

are closely beset with gland-cells and probably secrete the shell of the

ova, there being no shell-gland in this worm. There is here a possible

likeness to Mesocestoides, but the d''itails are different.

The ripe eggs of Acanthotsenia varia not only tend to cling together

in balls, as has been described in other species of the genus, but a series

of distinct eggs are enclosed also, in many cases, within a common
sheath, which suggests a division of one original Qgg. A remarkable

abnormality is recorded in the same species, where in one proglottis the

male and female ducts open on to opposite sides of the body.

New Tapeworm from a Viper.*—F. E. Beddard describes Soleno-

tse/iia viferis g. et sp. n., from the Crossed Viper {Lachesis alternaiis). It

is nearly akin to Ophidotsenia Beddard, and is externally marked in fully

mature proglottids by a ventral groove (a gaping uterine slit) extending

along nearly the whole joint. It is the only Ichthyotagniid as yet known
from the New World. The scolex is large and the apical sucker peculiar.

Structure of Tailed Cercarias.f—R. Dollfus discusses Gercaria

pachycerca Diesing and other forms with very short stump-like tails

persisting throughout the cercaria stage and a relatively large simple

bladder. They are characteristic of Molluscs, such as Helix, Limnsea,

and Buccinum. It seems that Cercaria pachijcerca from Trochus, G.

linearis from Littorina littorea, and G. huccini from Buccinum form a

natural group, which the author calls cotylocercal. There are no true

redise, the cercaria arising from sporocysts ; the body is elongated ; the

oral sucker has a stylet with large glands ; the bladder is large, simple,

occupying most of the posterior part of the body behind the ventral

sucker, showing a single-layered wall of very large granular and appar-

ently glandular cells ; the tail is very short but yet well developed and

with adhesive sucker-like functions. Dollfus emphasizes the fact that

very similar cercarise often occur in very different hosts, and that very

different cercariaj may occur in the same environment.

New Trematodes from Birds.!—K. J. Skrjabin establishes in the

vicinity of Typhloca^lum a new genus Tracheophilus. The genus in-

cludes medium-sized Monostomids ; with a flat body rounded at both

ends ; with a subterminal mouth ; with simple unbranched diverticula

on the internal aspects of each limb of the bifurcate gut : with the

genital opening in front of the pharynx ; with strongly developed yolk-

sacs, consisting of small follicles on each side dorsally and ventrally of

each limb of the forked gut ; with gonads in the posterior third of the

body ; with testes and ovary always marginal and roundish-oval ; and

with a coiled uterus between the two halves of the gut. The species

* Proc. Zool. Soc, 1913, pp. 243-61 (9 figs.).

t Resumes des Communications 9^ Congres Internat. Zool. Monaco, 1913

ser. 3, pp. 38-42.

t Centralbl. Bakt. Parasitenk., Ixix. (1913) pp. 90-5 (1 pi.).



490 SUMMARY^ OF CURRENT RESEARCHES RELATING TO

are parasitic in the respiratory tract of water-birds

—

T. sisowi sp. n. in

the trachea of ducks, T. sarcidiornicola (Megnin) in Sarcidior?iis melanota,

and two doubtful species.

Parasites and Pearls.*—H. Ljster Jameson and W. Nicol describe

three new species of Gymnophallus from the Scoter duck {CEdemia
nigra) ^ and they also deal with G. cademise ( = Lecithodendriiim somaterise

Jameson ex parte). No fewer than sixteen distinct Trematodes are

known from this host, and nine are recorded by the authors for the first

time.

Jameson showed in 1902 that the agent in forming the pearls in the

common edible mussel {Mytilus edidis) is the larva of a parasitic Trema-
tode, which, instead of secreting a cyst of its own, as is usual with such
larvae, stimulates the mussel to form around it a sac of epidermal cells.

These cells possess the same physiological properties as the outer shell-

secreting epidermis, and eventually, on the death of the Trematode
larva, secrete conchiolin and calcareous salts, which, deposited in con-

centric layers around the remains of the worm, become the pearl. But
the life-history remains obscure. It is possible that the early stages

of the Mytiliis parasites occur in the cockle {Gardium edide), where
closely related forms certainly occur. It is possible that the adult form
of the 3£ytilus parasite is to be found in the Scoter, but the experiments

which the authors have made to test this have not yielded any conclusive

result.

New Species of Monoophorum.t—P. de Beauchamp describes from
the salt marshes of Socoa (Basses-Pyrenees) Monoophorum graffi sp. n.,

and communicates some details in regard to the structure of the type.

The pigmentation is very characteristic—two transverse reticulate bands
of black on the dorsal surface, anteriorly and posteriorly. More needs

to be known as to the reproductive system. One of the features is the

annular yolk-gland, which is connected, like a buckle with its pin, with
the unpaired ovary which descends along the dorsal surface, and leads

into a curious pouch lined with granular epithelium.

Incertae Sedis.

Development of Balanoglossus clavigerus.J—G. Stiasny has given
a short account of his study of the development of this species. The
segmentation is total and equal, quite like that of Synapta. There is a

circular closure of the blastopore. The trunk coelom arises from the

hind-gut, not at the transition area between mid-gut and hind-gut. The
larva develops into Tornaria millleri and passes through a Tornaria
krohnii stage. The collar coelom arises by a constriction from the trunk
coelom. After the young creature has taken to the sand the gill-clefts

arise as foldings of the gut. The proboscis-diverticulum of the gut
arises as an evagination from the oesophagus.

* Proc. Zool. Soc, 1913, pp. 53-63 (2 figs.).

t Bull. Soc. Zool. France, xxxviii. (1918) pp. 159-62 (2 figs.).

X Resumes des Communications 9e Congres Internat. Zool. Monaco, 1913,
ser. 3, pp. 20-1.
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Structure of Myzostomida.* — C, L. Boulenger leports ou a col-

lection of Myzostomida made by Cyril Crossland in the Red Sea. About
170 specimens were included, six of a new species, Myzostomum cross-

landi, two referable to 31. rubrofasciatum v. Graff, and the rest to

31. costatum Leuckark. The author gives an account of the general

structure of these species.

Rotatoria,

Male of Schizocerca homoceros.f—E. Nitardy describes the occur-

rence of this male in the plankton of the Grunewaldsee, near Berlin.

The male-producing eggs measure 80 x 46 /x, while the others—pro-

ducing females—measure 130 x 80 ya. The granulation is stronger

and less uniform in the male-producing eggs. Nitardy describes the

iiatching-out of the male, and notes the elongated stroke-like red eye, a

Piialler triangular red spot near the eye, and a few other points.

Rotifera of Devil's Lake.J—C. F. Eousselet gives an account of the

plankton Rotifera of this large brackish lake in North Dakota, in which
so far only seven species have been met with—some in great abundance,

and nearly all of them rare and remarkable forms. Asplanchna silvestrii

Daday, a large species with double lateral humps in one of its poly-

morphic stages (previously known only from Chile) is described and
figured with the male. Brachionus satanicus, previously described from
this lake, is shown to possess a dimorphic form in the early spring ; small,

with short incurved posterior spines, and a foot-opening on the dorsal

side of the lorica. B. pterodinoides is figured and described as a new
species, its shape having a very considerable resemblance to a Fterodina,

with flat nearly circular lorica. The other species associated with the

above are FedaUon fennicum^ Brachionus spatiosus, and B. milUeri, all

known to favour sea or brackish water.

Synopsis of the Rotifera. §—H. K. Harring has produced a tre-

mendous piece of nomenclature and bil)Iiographical work which will

be extremely helpful to the students of the class, but it is sad to see

what a fearful confusion a strict adherence to the present rules of

priority must lead to. Nearly all the familiar generic names under

which Rotifera have been known, described, and discussed for two gene-

rations

—

3Ielicerta, Rotifer, CaUidina, Notops, Cathypna, Anursea, and
over twenty others—are gone, and replaced by quite unfamiliar names
never heard of except in some very old, obscure, and forgotten publica-

tion. Moreover, it is very confusing to transfer the name Floscidaria

from the well-known animals so designated for many years to those we
have been accustomed to write and think of as Melicerta—a result

admitted by the author to be unfortunate. The nomenclature of Rotifera

appears sufficiently complicated without adding to it by recognizing the

obvious mis-spelling of a generic name as a distinct genus. Of Bory
de St. Vincent, who is responsible for the greater number of changes in

* Proc. Zool. Soc, 1913, pp 85-108 (4 pi?, and 7 figs.)-

t I.iit«rnat. Rev. Hydrobiol., 1913, Biol. Suppl., pp. 1-3 (7 figs.).

X Joura. Qus.lfett Micr. Club, xii. (April 1913) pp. 57-64 (2 pis.).

§ Smithsonian Inst.. Bull. 81, Washington, 1913.
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generic names, the author says :
" As far as can be judged from his

writings, he never saw a Eotifer."

The author reduces the number of species by giving hundreds of

synonyms, which few will agree with—this may be due to a lack of

sufficient personal acquaintance with these species.

The following is a list of changes in the generic names of Rotifera

which must be accepted if the present international rules of priority are

accepted. It is to be hoped, however, that this calamity will be avoided

by a modification of these rules.

Present Generic Names to be

discarded.

Apsilus .

Amiraea

.

Cephalosiphon

Gathypna

.

Callidina .

Dlglena .

Diplax

Distgla

Distemma
Dlnocharis

Floscularia

Furcularia

Hydat'ma

.

MetopicUa .

Melicerta .

Microdina

Megalotrocha

Notops
Noteus
CEcistes .

FoljjclLsetus

Pterodina

Pedalion .

Eaftulns .

Rhinops .

Eotifer

Stephanops

Triarthra

Salpina .

New Generic Names
substituted.

Cupelopagis (Forbes)

Keratella (Bory de St. Vincent)

Beanchampia (Harring) g. n.

Lecane (Nitzsch)

Macrotrachela (Milne)

GepMlodella (Ehrenberg)

Mytilina (Bory)

Lecane (Nitzsch)

Dicranophorus (Nitzsch)

Triohotria (Bory)

Gollotheca (Harring) g. n.

Encentrum (Ehrenberg)
Epiphcmes (Ehrenberg)

Lepadella (Bory)

Floscularia (Cuvier)

Fhilodinavus (Harring) g. n.

Sinantherina (Bory)

Epiphanes (Ehrenberg)

Platyias (Harring) g. n.

Ptygura (Ehrenljerg)

Macrochsetus (Perty)

Testudinella (Bory)

Fedalia (Barrois)

Trichocerca (Lamarck)
Rhinoglena (Ehrenl)erg)

Rotaria (Scopoli)

SquatineUa (Bory)

Filinia (Bory)

Mytilina (Bory)

New Species of Bdelloid Rotifera.*—David Bryce describes five

new species of Bdelloid Rotifera. Hahrotrocha mimda sp. n. is believed

to have been wrongly identified by Hudson and Gosse and other writers

as Callidina elegans Ehrb. It is not infrequent in weedy pools, and

is easily recognizable from the peculiar shape and pose of the spurs,

and from the unusually numerous teeth of the rami. Under natural

* Journ. Quekett Micr. Club, xii. (April 1913) pp. 83-94 (2 pis.).
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conditions it shelters in any convenient recess, among del)ris or in

leaf-axils. Hahrotroclia torquata sp. n. has similar many-toothed rami,

but the spurs are of quite ordinary form, whilst the habitat is usually

mosses growiu*;" in wet positions. The corona has a peculiar " smothered
"

appearance, due largely to the unusual height of the lower lip and the

resulting course of the secondary wreath of cilia. H. spicula sp. n. is

a widely distributed but rather small form, noteworthy chiefly for the

solitary spine and its unusual position, viz. on the pre-anal segment.

When the animal is in its most retracted position, the spine projects dis-

tinctly at the hinder end of the body. H. ligula sp. n. is distinguished

mainly by a small fleshy ligule or tooth, standing erect at the dorsal

end of the nexus, between the two pedicels of the corona. Gallidina

hilfingeri sp. n. was first discovered by the late Forstmeister Bilfinger, of

Stutto'art, whose name has now been associated with it. It is notable

for a curious series of prominences upon the central and posterior trunk,

and for its very minute and widely separated spurs.

Ech.inoderm.8

.

Structure of Echinocardium Test.* — H. L. Hawkins describes a

new method for exposing sutures in dried specimens of Echinoids. The
method combines the processes of staining and etching, depends on the

presence of tissue between the plates, and gives a lasting result easily

photographed. The author describes for. the first time the complex

structure of the anterior ambulacrum, and indicates a corresponding

development in Heteraster oblong ii,s and ScMzaster.

A general description is given of the growth of compound ambu-

lacrals among the great groups of Echinoids, and, as a result of the

facts brought forward, it is argued that " plate-crushing " is due solely

to the mechanical " growth-pressure " caused by the development of new
plates. The appearance of tuberculation corresponding in arrangement

with the ambuiacral elements is considered to be an after-effect of their

fundamental characters, and to modify very slightly, if at all, the struc-

ture of the areas.

Coelentera.

Structure of Pseudoplexaura crassa.f—W. M. Chester gives an

account of the minute structure of this Plexaurid. The branches show a

central horny axis, a thick coenenchyma, and an outer zone of polyps.

The horny axis shows a medullary portion composed of large chambers

arranged end to end, and a peripheral layer of smaller, less regularly

shaped ones arranged side by side, and irregularly overlapping one

another. The coenenchyma has, not far from the axis, a region of large

longitudinal canals. These are sometimes prolonged at their tips into

sole'nia. The polyps are long, and have ten to twelve pairs of pinnae on

each of their tentacles. When expanded they hide the coenenchyma.

Groups of small, crowded, irregularly stellate, purple spicules occupy the

* Proc. Zool. Soc, 1913, pp. 169-81 (1 pi. and 3 figs.),

t Proc. Amer. Acad., xlviii. (1913) pp. 737-73 (4 pis.).
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deeper parts of the ccenenchyma, and larger, spinj and spindle-shaped,

usually white, spicules are in its outer part. No spicules were found in

the polyps.

The ectoderm has the usual cover-cells, nematocysts, sense-cells,

interstitial, ganglion, and muscle-cells. Small nematocysts are found in

the ectoderm of the column, tentacles, and stomodteum of the polyps.

Large ones in considerable numbers are grouped into batteries in the

coenosarc. Ganglion cells are very few, and muscle-cells are found on
the oral side of the tentacles and disk only. In the ectoderm of the

coenosarc between the polyps some of the cells have each a prominent
supporting fibre, which runs from near the nucleus perpendicularly to

the mesogloea.

The mesogloea is thin, except in the coenosarc regions, where it is

very thick. Cords of cells like the interstitial cells of the ectoderm

can be traced from the ectoderm to the deeper layers of the mesogloea.

In these cords there are partly formed and fully formed nematocysts,

spicule-cells, and cells of irregular shape, sometimes containing granules.

These irregularly shaped cells form a transition to the jelly-secreting

cells, which are small and have many long branches. Large spicules are

produced by characteristic secreting cells with large granules and one
or many nuclei. Spheroidal nutrition cells occur in many colonies, in

both ectoderm and endoderm. They probably originate in the endoderm
of the canals which form a network through the mesogloea.

The endoderm cells are of characteristic form, being united to each

other at the proximal and distal ends, but, in fixed material, separate

elsewhere. In the tentacles, in the polyp-wall, and in many canals, they

contain numerous zooxanthellae. Except in the tentacles and the longi-

tudinal canals, they have myonemes running circularly. Unicellular

mucus-glands and granular cells, that are probably digestive in func-

tion, are numerous. The cells of the longitudinal canals differ from
other endodermal cells in being much longer and in having no trace of

myonemes.
Digestion is accomplished by cells of the stomod8eum, by the six

ventral and lateral mesenteric filaments, and by scattered gland-cells in

the walls of the body-cavity and the canals. The stomodfeum has,

besides the supporting cells, mucus- and granular gland-cells. The
mesenteric filaments, except the dorsal pair, are very short, and their

epithelium is composed of granular gland-cells only, which give some
evidence of intracellular digestion. Slow-moving organisms, which
serve as food, are often transferred from the surface of the coenosarc

between the polyps, where large stinging cells abound, to the mouth
of a polyp, that independently contracts to the level of the coenosarc

with its mouth open. The two dorsal mesenteric filaments are very

long and sinuous, with very characteristic cells. The sides of the groove

are lined by cells with strong cilia, but the central cells show the

character of mucus-cells and produce a mucous secretion.

The muscular system is like that of AUyonlum. The colony is weak
in its responses and has few nerve-elements. The response to touch is

not quick, and the coenosarc between the polyps is more sensitive than
the polyps themselves.
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The axis skeleton is surrounded by an epithelium of elongated
secreting cells, and in places there are desmocjtes or holding-cells

—

shorter and wider than the othei's, and showing striations at the axial

end. These cells become connected with the mesogloea secondarily.

They may become isolated as the result of being completely enveloped in

horny material produced by the secreting cells. Desmocytes have been
previously described in Heliopora and in Madreporarians. " The evidence
in Pseudoplexaura is in favour of the view that the axis has an ecto-

dermic origin.

Porifera.

Sponges of Lake of Tiberias.* — Nelson Annandale proposes to

divide the Spongillida^ into two sub-families—the Spongillinge, in

which microscleres are present, and the Potamolepidin^, in which they
are apparently not produced. Of the five species found in the Lake
of Tiberias, one is a race {sijriaca Topsent) of the widely distributed
Ephydatia fluviatilis, and belongs to the Spongillin^ ; the four species

of Potamolepidinas fall into two genera, both of which are described as

new

—

Cortispongilla, with one species, 0. barroisi (Topsent), and Nudo-
spom/illa, with three new species.

There is evidence that the sponges of the lake (which have Asiatic

rather than European or African affinities) have lost or are losing the
power of reproducing by gemmules. In other respects Gortispongilla

is a highly-specialized genus, remarkable for the production of a
skeletal cortex, due to the thickening or concentration of the transverse
spicule-fibres a short distance beneath the dermal membrane, and for

the development of a well-defined and almost symmetrical central

cavity that opens directly through the osculum. The resemblances
that exist between this genus and certain sponges of the genus Veluspa
(LubomirsJcia) from Lake Baikal are probably due to conversrence.

The species of Nudospongilla in the lake have well-marked stru'ctural

peculiarities, probably of an adaptive nature, but the characters of the
genus itself are rather negative, especially as regards its distinction from
Stratospongilla, a sub-genus of SpongiUa.

^ Protozoa.

Mitotic Division in Amoeba proteus.t—Lucy A. Carter describes the
process of division. When in an almost spherical condition and about
to divide, the amoeba puts out short blunt pseudopodia, very slowly,

all round its body, lengthens slightly, and, about fifteen minutes after

this first indication of lengthening, the final strand of protoplasm
snaps across and the two daughter-amoebse move away from each other.

Among the sections prepared, one case of mitotic division was seen.

The spindle appears to be multiple in character, imperfectly divided
into a number of constituent spindles, each one with its axis parallel to
the long axis of the nucleus. Tliese elementary spindles are arranged
side by side to the number of four or five. The equatorial plate is

* .Journ. Prcc. Asiatic Soc. Bengal, ix. (1913) pp. 57-88 (4 pis.),

t Journ. R. Phys. Soc. Edinburgh, xix. (1913) pp. 54-9 (4 figs.).
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distinctly seen under a very low magnification, and under high powers

the chromosomes (about fifty) can be counted. The chromosomes are

small masses of chromatin about 1 /x in diameter ; their outline is

approximately spherical but somewhat indistinct.

Danish Plankton Protozoa.* — Carl Hansen-Ostenfeld gives an

account of the Protophytes and Protozoa of the Danish plankton. The
Protozoa include Flagellata like Dino'bryoii and Phseocystis^ Silico-

flagellata like Disteplianus^ and Peridiniales like Peridinium and
Geratiuyn. Numerous species are dealt with.

Ciliata in Gut of Enchytrsaus.f—H. H. Stirrup reports the abundant

occurrence of Mesnihlla fastigiata in the gut of Enchytrseus jiellucidus.

Its average length is • 3-0 ' 4 mm. ; it is an elongated cylinder with

a curious swelling at the anterior end on one side ; the most charac-

teristic feature is a strong chitinous-like spicule running from one end

through the cell, and ending at about two-thirds the length in a fine

curled thread almost like the lash of a whip ; the macronucleus extends

the whole length of the cell ; no micronucleus was to be found. Three

other Giliata, which may be new, were found in the same situation.

Intestinal Trypanoplasmas of Fishes. J—C. H. Martin discusses

Trypanoplasma congr% Heteromita dahlii ( = Trypanoplasma ventriculi)^

and Try'pcmo2olasmoides intestinalis ( = Triypanoiolasma intestinalis and
CryptoUa intestinalis). He describes some division-stages of Trypano-

jjlasma cyprini in the crop of the leech. It may be that the new
flagella arise by splitting, but this is still doubtful. One blepharoplast

after division travels backwards as the kinetonucleus elongates. The
elongated kinetonucleus then divides by means of a simple transverse

constriction. The division of the trophonucleus is precisely similar to

that in T. congri.

The confusion of the nomenclature of bimastigate Flagellates depends

largely on two factors—(1) the discovery of a free-living bimastigate

form with a kinetonucleus {ProwazeTcia), and the consequent doubt as to

how many of the original species of the genus Bodo may not turn out to

l)e Prowazekia ; and (2) the recent attempt made by certain authors, on

the assumption that the parasite in the receptaculum seminis of snails

is identical with the true Tryplanoplasmas, to place the intestinal

Trypanoplasmas in the genus Gytobia. The author also discusses the

view that the kinetonucleus is a true nucleus comparable to the tropho-

nucleus.

Nuclei of Flagellates.§—C. Gineste has studied the nuclear appa-

ratus in Bodo and related forms. In Bodo at its " Rhizomastix " stage,

and in young Trichomonads, the nucleus is simple as in an amoeba.

Later on the karyosome is extruded from the nucleus, and it probably

represents the micronucleus of Ciliata. The semilunar body described

as chromidial is probably the macronucleus of Ciliata.

* Mem. Acad, Roy. Sci. Danemark, ix. (1913) pp. 117-413 (9 figs, and 75 tables).

t Proc. Zool. Soc, 1913, pp. 316-17 (4 figs.).

X Quart. Journ. Micr. Sci., lix. (1913) pp. 175-95 (2 pis. and 2 figs.).

§ C.R. Soc. Biol. Paris, Ixxiv. (1913) pp. 405-8 (13 figs.).
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In another paper * Gineste describes the nuclear apparatus of Tri-

chomonas cavise, which inckides a reproductive nucleus, a vegetative

semilunar nucleus, and a large blepharoplast which gives origin to two
important sub-equal flagella.

Spirochgete of Earthworm.f—John ^yestray Cropper followed tlie

development of " bodies " like " Kurloff's bodies " in some of the epi-

thelial cells of the seminal vesicles of the earthworm, and showed that

they become free Spiroch^etes. The name Spirochseta lumhrici is

suggested.

Trypanosomes in Mole Flea. J—A. Laveran and G. Franchini

report the occurrence of Trypanosoma talpse in the mole flea, Falseop-

sylJa gracilis. They describe oval, fusiform, Leptomonad, and Trypano-

some-like phases in the flea. The case is analogous with that of Try-

panoso7na leivisi in the rat and the rat-flea.

Parasites of Fishes.§— H. 0. Williamson describes an intracapillary

parasite of the haddock {Gadiis seglefinns) which gives rise to the con-

dition known as " spotted haddock," " greasers," or " smelly haddock."

Its position is uncertain ; . the name Dohis adus is proposed. It often

occurs along with the Trematode, Gasterostomum gracilescens. A green

parasite from the muscles of Gadus callarias is named Roles trelis.

Both these forms are regarded as quite new. Several other forms are

reported such as Pleistophora hippoglossoides Bosanquet from the

muscles of Anarrfiichas lupus and Zoarces viviparus.

Dermocystidium pusula (Perez) from the Newt's Skiii.||—Hans
Moral describes an enigmatical parasite, discovered and named in 1907

by Perez, which causes minute nodules on the skin of Triton cristatus.

It is a unicellular parasite, and includes a puzzling internal body—pro-

bably of nutritive significance. But the systematic position of the para-

site remains quite uncertain.

Hsemogregarine of Fer de Lance. If—Madame Phisalix found a

Hffimogregarine in various phases in the blood of one of two specimens

of the Fer de Lance {Lachesis lanceolatus) fresh from Brazil. She

describes " vermiculous " forms within the red-blood corpuscles, " ver-

miculous " forms free in the blood, a cyst with two individuals (macro-

merozoites), and cysts with granular contents and two to four nuclei.

* C.R. Soc. Biol. Paris, Ixxiv. pp. 408-10 (4 figs.),

t Proc. Roy. Soc, Series B, Ixxxv. ^1912) pp. 525-7 (1 pi.).

: C.P. Soc. Biol. Paris, Ixxiv. (1913) pp. 1254-6 (11 figs.).

§ Sci. Invest. Fisheries (Scotland, 1911 (published 1913) pp. 1-39 (8 pis.).

11
Arch. Mikr. Anat., Ixxxi. (1913) pp. 381-93 (1 pi.),

t C.R. Soc. Biol. Paris, Ixxiv. (1913) pp. 1286-8 (11 figs.).

Oct. loth, 1913 2 L
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BOTANY.

GENERAL,
Including the Anatomy and Physiology of Seed Plants.

Cytology,

Including- Cell-contents.

Tetraploid Mutants and Chromosomes.'*'—R. R. Gates is continu-

ing bis work upon CEnothera, and now publishes a paper dealing witb

giantism and tetraploidy. Although thirty cases are known of plants

having tetraploid, or a higher number of chromosomes, no instances

have been found in wild plants. The occurrence of triploid mutants is

due to the union of a diploid with a haploid germ-cell, and the tetraploid

mutant 0. gigas is probably the result of apogamous development of an

unreduced megaspore-mother-cell, i.e. a suspended mitosis just before

or just after egg-formation. It appears that mutation changes occur

not only in meiotic divisions, but also in aposporous development of the

gametophyte, in bud mutations, and in early division of the Qgg. The
pollen-grains of the offspring of giant forms differ very strikingly, and
the percentage of quadrangular and triangular grains is a useful pre-

liminary criterion as to the number of chromosomes. Certain characters

of 0. gigas^ e.g. the strong biennial habit, larger seeds, short fruits and
susceptibility to frost, are the direct result of the tetraploid condition.

Fourteen different types of chromosome-change have been observed in

CEnothera. The variations of 0. gigas are doubtless due in part to loss

of chromosomes and partly to the fact that it is a progressive mutant.

Although some of the characters are Mendelian in their behaviour after

they have arisen, Mendelian combinations are inadequate to account for

their first appearance. Finally the author agrees with Nilsson in think-

ing that many mutant differences are due to changes which are funda-

mentally quantitative.

Pollen-grains of Hemerocallis.t—P. N. Schlirhoff has continued

the investigations of Strasburger and others upon the pollen-grains of

Hemerorallis fulva, and finds that we have here a typical case of karyo-

mere-formation, a point of especial interest, since such formations are

only known in two other plants, viz. Trillium and Chara. The pollen-

grain ripens extremely early, and nuclear division occurs at the time

when the exine appears as a heart-shaped mass on one side of the

pollen-grain.

The tendency of the pollen-grain to enlarge, sets up centrifugal

forces, which separate the chromosomes from the nuclear spindle and

* Biol. Centralbl., xxxiii. (1913) pp. 92-150 (7 figs.).

t Jahrb. wiss. Bot.. lii. (1913) pp. 405-9 (1 pi.).
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drive them into the plasma, thus giving rise to as many as sixteen

small independent nuclei or karyomeres. From the moment of forma-

tion, the latter tend to fuse, usually grouping themselves round two
distinct centres, until the actual number of nuclei is reduced to two.

This formation of karyomeres shows in an interesting way that each

chromosome has the power of forming an independent nucleus, and
that abnormalities in the course of nuclear division can be explained by
a delay in the fusion of these karyomeres to form a single nucleus.

Nucleus of Sieve-tubes.*—E. W. Schmidt publishes a short not«

dealing with the results of his work on sieve-tubes. Three plants were

examined, i.e. Gucurhita Pepo, Victoria regia^ and Trapa tiatcms, and by
a special method of staining a series of microtome sections, the author

has been successful in demonstrating the presence of a fully developed

nucleus in the sieve-tubes in every series examined.

Nucleus of Closterium.|—C. van Wisselingh has studied Closterium

Ehrenhergii and C. acerosiim, and finds that, contrary to the general

opinion, the nucleus has no true nucleolus and is quite unlike that of

Spirogyra. In C. Ehreniergii the nucleolus is represented by a con-

glomerate of minute bodies. The nucleus resembles that found in

higher plants and undergoes typical mitotic division. The mitosis is

characterized by the large number and variable size of the chromosomes,
and the spindle is very poorly developed. The mass of chromatin

material representing the nucleolus in G. Ehrenhergii becomes distributed

throughout the nucleus during mitosis, and is subsequently expelled into

the cytoplasm. The results of the present work agree with those

obtained by Lutman.

CRYPTOGAMS.
Pteridophyta.

(By A. Gepp, M.A., F.L.S.)

Morpholog'y of Botrychium.J—W. H. Lang, having re-investigated

the morphology and anatomy of the Ophioglossaceee, gives an account

of the branching of Botrychium Lunaria and of the anatomy of its

rhizomes, young and old. The work falls under the following chapters :

External features ; Progression in stelar anatomy from the basal to the

adult regions of the rhizome ; Some details of the vascular anatomy of

the rhizome ; Vestigial axillary buds and branching of the rhizomes
;

Summary and concluding remarks. The summary is too long and
detailed to be condensed ; but the author reveals a number of features

in anatomy, which modify the general conception of the structure of

Botrychiurn. One of the most striking is the regular presence of a

vestigial axillary bud in relation to every leaf ; and it is to the active

growth of one or more of these that the occasional branching of the

* Ber. Deutsch. Bot. GeseU., xxxi. (1913) pp. 78-9.

t Beih. Bot. Centralbl., xxix. (1913) pp. 409-32 (1 pi.).

X Ann. of Bot., xxvii. (1913) pp. 203-42 (2 pis. and figs.).

2 L 2
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rhizome must be referred. The distmction which can be traced between
inner and outer primary xylem throughout the plant is of importance.

The pith is wholly intrastelar, and the internal endoderrais is a new for-

mation. The leaf-trace exhibits a tendency to complete its ring of

xylem by a development of adaxial tracheides.

Vascular Anatomy of the OphioglossacesB.*—W. H. Lang dis-

cusses the affinities of the Ophioglossace^. At first classed with the

ferns, and later with the Lycopodiales and Sphenophyllales, they are now
included among the Ferns and are thought to show special relationship

with the extinct Ccenopterideae (Botryopteridese and Zygopteridese)
;

and they have features in common with the Osmundace^ and Hymeno-
phyllacete. The evidence is derived from the vascular relations of the

sterile and fertile regions of the leaf, the structure of the sporangium,

and the general anatomy of the stem and leaf-trace. Lang discusses the

chief features of the vascular anatomy in this preliminary paper, not

dwelling on details but seeking to interpret the facts. He finds an

essential similarity in plan of stelar construction between the Ophio-

glossacese and the Coenopteridege. These two groups appear to throw
mutual light on one another as regards morphology and anatomical

structure ; and there appears to be a real relationship, though perhaps

collateral, between them.

Periderm of Fossil Lycopods.t—M. H. Kisch writes on the

physiological anatomy of the periderm of fossil Lycopodiales. She finds

that the periderm of the fossil Lycopod attained a great and conspicuous

development. It is of the nature of secondary cortex, and is morpho-
logically phelloderm. The cells are prosenchymatous, but in some
species are subdivided—such subdivision, carried to an extreme, pro-

duces Dictyoxylon cortex. Concentric zones may occur in the periderm

owing to differences in the nature of certain layers of cells. The peri-

derm forms a complete and apparently continually increasing cylinder

near the periphery of the organ, and seems to have served as the main
supporting tissue of the stems, for which it was well qualified by its

physical properties. Besides its mechanical function it possibly acted

as a reserve storage tissue, for which there is no adequate provision

elsewhere than in the cortex. The periderm does not appear to have
become the outermost tissue, and is not primarily a protective integument
as is the periderm of recent plants.

Protocorm of Lycopodium. J

—

L M. P. Browne comments on J. E.

Holloway's comparative study of six New Zealand species of Lycopodium,

in respect of the protocorm and of the anatomical structure of the stem.

Holloway's account of the protocorm in Lycopodiiun laterals adds con-

siderably to our knowledge of a puzzling organ. In this species it

attains a fairly high development, and becomes a sort of rhizome bearing

several protophylls, and capable of branching and of giving rise to a

stem from each branch. Vascular tissue penetrates for some distance

* Mem.Proc. Manchester Lit. and Phil. Soc, Ivi. (1912) No. 12, 15 pp. (6 figs.).

t Ann. of Bot., xxvii. (1913) pp. 281 -320 (1 pi. and figs.).

X New Phytologist, xii. (1913) pp. 222-5.
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in this protocorm. Whether the protocorm is a parenchymatous swell

ing of physiological meaning, or is a reduced form of stem, remains an
open question. In the anatomy of the young stem Holloway found
two main types. In L. cerniium and L. laterale the leaf-traces develop

tirst. but in L. BiUardierii, L. volubile, and L. scariosum the plerome

elements develop before those of the root and leaf ; and here the stele

is of more compact and definite structure. In the mature stem he

found two main types, the mixed and the banded. These types are

discussed.

Saffordia, g. n.*—W. R. Maxon describes and figures Saffordia,

a new genus of ferns from the Peruvian Andes. It has the habit

of Dorij2Jteris, and the scaly covering and venation of Trachypteris, but
the fronds differ materially in structure. S. induta is the only species.

Diplora and Triphlebia.f—E. B. Copeland has studied the Malayan
genera Diplora and Triphlebia and finds them both to be invalid—the

former being founded on a misconception of the structure, which is

really that of PhylUtis (Scolopendrium). Triphlehia is founded on in-

constant characters and partly on illusory ones. PhylUtis contains only

three well-defined species in the Malay-Polynesian region : P. scliizo-

carpa^ P, longifoUa, P. Durvillei. This last species is the most primitive

and is descended from Asphnium epip)hyticum or some similar form ; so

too are probably Stenochlaena and Asplenium nidus.

Javan Ferns. %—E. B. Copeland pubhshes a list of fifteen selected

Javan ferns from the large collection of the Owen Bryant Expedition.

He describes four new species, and adds critical notes to the others.

Bryophyta.

(By A. Gepp.)

Development of Mosses. §—C. Servettaz, in giving an account of

his experimental researches on the development and nutrition of mosses

in sterilized media, discusses the duration of germination of moss-spores,

the mode of rupture of the spore-membrane, the structure of the proto-

nema, which may be either a cylindric or a beaded filament, but some-

times is a cell-mass ; and it may be creeping or erect or subterranean.

The septa of the protonema are initially at right angles with the axis of

the filament ; their obliquity and their torsion are but of secondary

origin. Ramification of the protonema arises from lateral or terminal

protuberances of the cells. The protonema can produce abundant pro-

pagula by detaching its cells. There is every transition between a

typical rhizoid and a protonema ; the oblique septa of rhizoids are not

due to absence of light. Bud-formation on the protonema depends

* Smithsonian Misc. Coll., Ixi. No. 4 (Washington, 1913) 5 pp. (2 pis. and
figs.).

.

t Philippine Journ. Sci., viii. (1913) pp. 147-55 (3 pis.).

; Philippine Journ. Sci., viii. (1913) pp. 139-43 (3 pis.).

§ Ann. Sci. Nat., ser. 9, xvii. (1913) pp. 111-224 (4 pis. and figs.).
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upon active nutrition, bright light, and moisture. In the cultures re-

productive organs were formed only in presence of peptone
;

good

nutrition and aeration favoured the production of archegonia. The
second half of the paper treats of nutrition of mosses.

Sporogenesis in Barbula muralis.*—E. Boucherie writes on the

cytologic phenomena of sporogenesis in Barhula muralis, and summing
up his results he finds the principal characters of the formation of

heterotypic chromosomes to be as follows :—(1) no pairing of filament

at prosynapsis and fragmentation of nucleolus
; (2) disappearance of

nucleolus at end of synapsis
; (3) transverse division of spireme pre-

ceding longitudinal division
; (4) formation of chromosomes in the

parasyndetic manner of Gregoire (longitudinal duplication) and not in

the metasyndetic manner (by " boucles.") The small size of the nuclei

and the rapid changes in some of the stages probably explains why so

little has been published about moss-nuclei.

Thuidium recognitum and Allies.f—H. N. Dixon discusses Thu-
idium recognitum and its allies, and has been at considerable pains to

correlate the British with authentic continental plants. He is now able

to clear up several doubtful points, and to present in a simplified key
the microscopical characters by which the following may be recognized :

Thuidium tamariscinum, T. recognitum, T. delicatulum, T. Philiherti and
its var. pseudo-tamarisci. He also indicates their habitats. It is T. re-

cognition and T. Philiberti that have been misunderstood in this country.

North American Bryophyta.J—A. Le Roy Andrews publishes a

monograph of the Sphagnacea^ of North and Central America—39

species, with an elaborate key and adequate descriptions based on the

fine details of structure employed by modern authors in the discrimina-

tion of the species. Under S. suhsecundum is a synonymy of 36 reduced
species.

E. G. Britton and J. T. Emerson§ give an account of the AndreaBaceas

in the same work, describing nine species of Andreaea.

E. G. Britton takes charge of the Bryales, and with R. S. Williams
||

has prepared a key to the families of acrocarpous mosses, five of which

—

Archidiacese, Bruchiace^, Ditrichacet\3, Bryoxiphiacea3, Seligeriacea3

—

she treats in detail in the present instalment of the work.

Philippine Mosses. If—V. F. Brotherus pubhshes a list of 207
mosses, his fourth contribution to the rich flora of the Philippine

Islands, and describes the characters of 32 new species and of a new
genus

—

Flagiotheciopsis—intermediate between PJagiothecium and Vesi-

cidarici, but entirely different from both in the structure of its peristome.

* Comptes Kendus, clvi. (1913) pp. 1692-4.

t Jourii. Bot., li. (1913) pp. 189-92.

t North American Flora, xv. (New York, 1913) pp. 1-31.

§ North American Flora, xv. (New York, 1913) pp. 33-9.

II
North American Flora, xv. (New Y'ork, 1913) pp. 41-75.

t Philippine Journ. Sci., viii. (1913) pp. 65-98.
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Bryophytes of South Aberdeen.*—W. E. Nicholson gives the re-

sults of a collecting tour made with H. H. Knight in the neighbourhood
of Braemar during July, 1912, comprising 81 mosses and 82 hepatics.

Two hepatics new to the British flora were discovered ; and of one of

these

—

DipJopJiyllnm gijmnostomnpldlum Kaal.—a detailed description is

given : and botli this species and MarsupeUa apiculata Schiffn. are figured.

Sundry other rarities are recorded ; and some critical notes are added.

Thallophyta.

Algae.

(By Mrs. E. S. Gepp.)

Flagellata and Primitive Algss.f— F. Cavers continues his survey

of recent work on the Flagellata and Primitive Alga:'. He finishes

Chapter 7 by showing that the simpler Cryptomonads point to the

descent of several divergent lines, for example, to Cyanomonas, Rhodo-
motias, Nephrosehnis, probably also the Dinoflagellata and the Diato-

maceae, and by a series of transitions to the Ectocarpaceee. The inter-

relationships are set out in Table C.

8. Peridiniales (Dinoflagellata) and their relationships. These are

mainly marine, are unicellular, have two dissimilar flagella—one longi-

tudinal, one transverse— and are mostly clad with a cellulose wall of

sculptured plates. Schiitt divided the Peridiniales into three families

—

Cymnodiniacese, Prorocentraceae, and Peridiniaceas. Eecent work
modifies this classification, and affords a basis for new phylogenetic

interpretations. It is suggested that the Peridiniales as a whole form
two distinct series which are of independent origin from the Crypto-

monads. The Gymnodiniace^ may have arisen from a Cryptomonad-like

Protochrysis, and through Diplodinium lead on to Phytodiniacese, which

in turn lead on to Xoctilucaceae (Cystoflagellata). The structural

characteristics of the various genera are discussed and figured.

9. Conclusion. In summing up his survey, Cavers is of opinion that,

starting from a hypothetical autotrophic MuUiciUa-\ike ancestral form

(with reticulate chromatophore, numerous peripheral nuclear bodies and
numerous flagella) there are many lines. Several have never risen

beyond tlie stage of Flagellates ; and most of them have assumed a

heterotrophic nutrition ; but only three of them can be traced up into

the vegetable kingdom, and these lead respectively : (1) through the

Polyblepharids to the Chlamydomonads and thence to the majority of

the Green Alga3 ; (2) through the Chloromonads to the Confervales
;

(3) through the Chrysomonads to the Cryptomonads and thence to the

Phfeophyce^e, the Peridiniales, and probably the Diatoms. But it is

much more difficult to trace a connexion with the Red Algae. Possibly

these are of the same stock as the Dictyotace^, which stand rather

isolated among the Ph^eophyceag. The Cyanophyceae may be considered

as of kin with the Bacteria. A bibhography of 158 papers is appended.

* Journ. Bot., li. (1913) pp. 153-60 (1 pL).

t New Phytologist, xii. (1913) pp. 177-87, 225-32 (3 pis.).
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New Flagellates.*—A. Scherffel describes two new Flagellates which

possess trichocjst-Iike growths. Monomastix belongs to the Poly-

blepharidese uniflagellat^e, and Pleuromastix to the Chrysomonade^e

with a lateral flagellum. Both are from the Tatra in Hungary.

Cycloteilae and Swedish Nannoplankton.t— E. Nauuiann writes

on nannoplankton Cyclotell<» in the lakes of South Sweden, describing

them as an important factor in the biology of the nutrition of plankton.

He shows that they serve as food for certain Entomostraca, in the

intestines of which they were found. He argues, therefore, that samples

of plankton taken by nets in inland waters and ponds give a wrong idea

of the plankton life and economy, since the nannoplankton, which
attains a high development in smaller waters both in form and quantity,

is necessarily lost through the meshes of the net.

Danish Plankton.}:—C. H. Ostenfeld publishes an important work
on the plankton collected in Danish seas between 1898 and 1901, in

which he treats of the vegetable organisms and the protozoa, the con-

ditions of life of the phytoplankton and its appearance and distribution

in the Danish seas. The material was collected by Petersen, who in

1903 published an account of Lis methods of capture, the localities

explored, etc. This work is quoted by Ostenfeld, as well as observa-

tions by previous authors on the subject. The influence of air and
hght on the phytoplankton is discussed, the transparency of the water,

salinity, temperature, the proportion of the gases dissolved in the water,

the nutritive substances of the plankton, particularly phosphorus and
nitrogen. The biology of the plankton is also treated of—the evolu-

tionary cycle, and reproduction in Diatoms, Peridiniese, etc. Sections

of the work deal with the adaptation of these organisms to a planktonic

life, such as lightness and resistance to periodicity, and to a life of

community. Finally there is a systematic catalogue of the species ob-

served, with descriptive and critical notes.

Plankton from Spain. §—H. Bachmann reports on a collection of

plankton collected by Dr. Halbfass in the summer of 1912 from lakes

in the river basin of the Pera, north of the north-east corner of Portugal.

The quantity of plankton collected is not enough to give a characteristic

representation of the lakes in question, but the author considers it

important to note : 1. The almost complete absence of Ceratium hiru/i-

dinella. 2. The entire absence of the typical plankton diatoms. Asterio-

nella and Fragilaria. 3. The frequent occurrence of Desmidiaceae.
Three new species are described.

Japanese Plankton.
||—K. Okamura reports on the plankton col-

lected at the Bonito fishing grounds by T. Kitahara. Three of the

* Arch. f. Protistenk., xxviii. (1912) pp. 94-128 (1 tab.). See also Nuov.
Notar., xxiv. (1913) pp. 99-100.

t Bot. Notiser., 1912, pp. 257-81.

X Kgl. Dansk. Vidensk. Selsk. Skrift. ser. 7, ix. (1913) pp. 117-478 (pis. and
figs, in text).

§ Ber. Deutsch. Bot. GeselL, xxxi. (1913) pp. 183-88 (figs.).

11
Rep. Imp. Bureau Fisheries Japan, Sci. Invest., i. (1912) 4 pis. See also Bot.

Centralbl. cxxii. (1913) pp. 374-6.
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four stations are located within a branch of the Kuroshiwo current, and
the species enumerated in the report are mostly oceanic forms. Several

new species are described.

Change of Colour in Oscillarieae.*—B. Schindler writes an ex-

haustive treatise on change of colour in Oscillariefe. His principal

results are as follows. 1. The species examined, Fhormidiwn autumnale
Gom., OscUlatoria formosa Bory, and Oscillaria limosa Gom., are dis-

tinguished by very pronounced changes of colour arising in ordinary

light. A particularly large variability of colour is shown by Pliormidium
avtumnaJe, which may become dark violet, dark red-brown, brown,
brown-yellow, or yellow. 2. Colour-changes according to the compli-

mentary chromatic adaption of Gaidukov was not observed. 3. The
colour-change of the Oscillariege observed depends on nutritive physio-

logical factors ; it is a result of the diminishing quantity of nitrogen,

owing to the growth of the filaments in the nutrient substratum.

4. The occurrence of colour-change in the species examined is therefore

a function of the height of concentration and the amount of the

nutrient medium. 5. The intensity of the light plays a more or less

indirect and accelerating part in the change of colour. 6. Regeneration

of the original normal colour is brought about by an addition of in-

organic compounds of nitrogen, all light being excluded. 7. The
ecological meaning of colour-change where there is a lack of nitrogen

lies in a prudent decrease of the colour material available for assimilation,

in order to avoid nutritive physiological disturbances.

Hungarian Diatoms.t—J. Pantocsek publishes a list of the Bacil-

larieai of Lake Neusiedler. He records 149 species and varieties, of

which about 44 are new. The new genus Carnegia is described.

Volvox.t—C. Janet writes a dissertation on Volvox. He gives his

views on the phylogeny of the stage w^hich he regards as a phytoblast,

preserved under the forms of Volvox, up to the present day. The genus

is cosmopolitan. He describes the structure of the adult individual,

gives an historical account of the genus, points out the differences

between F. gloicitor and V. aureus, discusses gonidia and meridia, and
other structural details. He describes also the cladodogonidia, the

androgonidia, and the gynogonidia. The phenomenon of asynchrono-

gony takes place frequently in monoicous species of Volvox, but more
generally proterandry, and more rarely proterogony. In V. glolator

autogony may sometimes occur. He then describes the development of

the ovum ; the rotatory movement of Volvox, and those of translation

and phototactism ; the method of nutrition ; exhaustion of the somatic

plastids ; death. A bibhography completes the memoir.

New G-enus of Volvocales.§—A. Korschikoff describes a new
genus and species, ^ipermatozoims exsultans, of the group Yolvocales.

* Zeitschr. Bot., v. (1913) pp. 497-575.

t Pozsony (1912) 48 pp. (4 pis.). See also Nuov. Notar., xxiv. (1913) pp. 100-1.

X Le Volvox. Limoges : Ducourtieux et Gout (1912) 151 pp. (figs.). See
also Nuov. Notar., xxiv. (1913) pp. 94-95.

§ Ber. Deutsch. Bot. GeselL, xxxi. (1913) pp. 174-83 (1 pL).
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It was discovered in an old algal culture which had been for a year in

the greenhouse, as well as in a puddle after rain. It varies in size

from 7-9 /x, is curved, and resembles the spermatozoids of Chara, ferns,

etc. The movements may be slow and irregular, quick and gliding, or

jerky. It has sometimes two, sometimes four cilia, has no sort of

outer membrane, and possesses a great faculty for changing its form.

The greater part of the organism is occupied by the chromatophore.

It has no pyrenoid. Spermatozopsis in its vegetative reproduction

follows the type of Pi/ratnimonas, and divides longitudinally. Neither

the transition to the resting state nor the sexual reproductive process

were observed.

IP Morphology and Physiology of Euglena.*—C. Ternetz writes on
the morphology and physiology of Euglena gracilis Klebs. It may
occur in four different forms —the normal green form, the hyaline

darkness form, the intermediate form, and the hyaline light form. The
normal green form can be cultivated purely inorganically, but in that

case multiplies very slowly. As regards nitrogen, it prefers compounds
of ammonia to nitrates. It flourishes much better in organic culture-

fluids, especially when albuminous bodies are present. The number of

the chloroplasts is very variable, numbering sometimes more than
thirty. The hyaline darkness form represents a local modification of

the green Euglena^ and may at any time be restored to the normal
form by a return to light. With the exception of the stigma it is

wholly colourless. The intermediate form may be regarded as analo-

gous to one of the coloured-leaf varieties of the higher plants. It shows
different types : sometimes colourless (with the exception of the stigma),

sometimes containing vacuoles with red or yellow spots, sometimes
tinted lightly with yellow. It arises spontaneously, but only in nutri-

tive solutions containing albumen ; it is extraordinarily active, and
increases as quickly as the green form. In the course of several weeks
it divides into permanently colourless and into normally green indi-

viduals. The hyaline light form, which also only occurs in albuminous
nutritive solutions, is entirely colourless ; even the eyespot is wanting.

It has lost its phototactic irritability, and no longer has the power of

forming resting-cysts in albuminous nutritive solutions, but goes to

pieces when it stops movement. It shows clearly the stamp of de-

generation. It is a constant form. The power of forming chlorophyll

is lost. Since neither from chloroplasts nor from leucoplasts are there

any products of decomposition, the author designates this the apoplastic

form. The formation of the hyaline light form arises either through
the intermediate form or direct from the green Euglena.

West Indian Diatoms.f— E. Oestrup gives an account of the diatoms
collected in the Danish West Indies mostly by Dr. F. Borgesen. Of
the 145 samples collected 88 are from salt or brackish water, and 57
from fresh-water. The former contain 217 species, the latter 73.

Twenty new species and one new variety are described and figured.

* Jahrb. Wiss. Bot., li. (1912) pp. 435-514.
+ Dansk. Bot. Arkiv, i. (1913) 39 pp. (1 pi.).
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Fossil Diatoms.*—A. Lauby publishes an important work on the

palfeophytology of the volcanic regions of Central France, where he has

discovered new stations rich in plants of the Tertiary period. Besides

working out the higher plants, the author has made a special study of

the diatoms. The species and varieties of the different strata are dis-

cussed, and their relationship to modern species, as well as their more or

less long succession in the series of the different geological periods. The
species recorded number 585 and the varieties 312. Forty species are

new. In a discussion on the modification of tertiary diatoms due to the

influence of environment, the author shows that the morphological

characters are in certain species altered according to the degree of

salinity of the water in which they have developed, while other less

resisting forms have disappeared after a certain time. He is of opinion

that a large number of related forms are merely successive stages of

evolution in modified species, and he points out the links which exist

between fossil and modern types, showing the intermediate progression.

He therefore doubts the value of many of the present day " species."

Didymosporangium.t—F. D. Lambert describes a new genus and
species, Didymosporangium repens, belonging to Ch^etophoracese, which

he found growing epiphytically on Antithamnion Plumula at Naples.

It is filamentous, slightly branched, with intercalary sporangia containing

four spores.

Morphology of Dictyosphseria.J—AV. Arnoldi has made an ex-

haustive study of the structure of Dictyosphderia, two species of which he

has collected himself on the coral reefs of the Malay Archipelago.

After describing each species separately and in detail, he gives a general

account of the structure of the protoplast, and the reproduction.

Finally, he discusses shortly the views of Derschau and of Lewitski on

the origin of chromatophores from mitochondia. He believes himself

in a connexion between nucleus and pyrenoids ; and holds that under

the name mitochondria the most different bodies have been included,

utterly unlike, both in origin and function.

Embryogeny of some Fucaceae.§—M. Tahara continues his studies

on Japanese Fucaceae, and publishes his results. In a previous paper he

gave the opinion that a simultaneous liberation of oospheres (a term he

changes in the present paper to oogonia) took place fortnightly at a

fixed interval after the highest spring-tide, the interval varying in dif-

ferent species. In order to confirm this statement he renewed his

investigations on Sargassum enerve, S. Homeric and Cystophyllum sisym-

drioides. He found that a general oogonium-li Deration of S. enerve^

occurred on the day following the highest spring-tide, and three days

later the same phenomenon occurred in S. Horner i. But the subsequent

liberation went on, irrespective of relation to the highest tides, though

* Bull. Carte Geolog. France, No. 125 (1910) 393 pp. (15 pis. and 53 figs.). See
also Nuov. Notar., xxiv. (1913) p. 149.

t Tufts College Studies, iii. (1912) pp. 111-15 (pi.).

X Mora, V. (1913) pp. 114-60 (1 pi. and figs, in text).

§ Journ. Coll. Sci. Imp. Univ. Tokyo, xxxii. (1913) pp. 1-13 (3 pis.).
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the intervals between the liberation of the the two species was tolerably

constant. In other species of Sargassum too, the same held good. He
concludes, therefore, that the liberation of oogonia in Sargassum and
GystopliyJlum takes place periodically and simultaneously among individ-

vals of the same species growing in the same locality ; but the intervals

between two successive liberations vary in an irregular manner, without

having at least any fixed relation to the highest spring tide. The
author describes the mode of oogonium liberation in S. Horneri. The
paraph yses do not protrude from the conceptacle as in Fucus, but com-
pose a disk-like plug at its opening. In a few seconds after immersion
in the medium, in which the author watched the process, the plug came
out slowly with some broken pieces of paraphyses on its inner surface

;

and then the conceptacle began to discharge its oogonia one after another.

The further progress is described. The mode of liberation in Cgsto-

phyllum sisgmbrioides differs considerably from that of S. Horneri, and
is also here described. The author next discusses the early stages of

embryogeny. He finds that the view generally held is correct, namely,

that three successive nuclear divisions in the oogonium take place before

the formation of oospheres, and that Sargassum is no exception to the

rule, as was held by one author. The process is described and figured.

Spermatozoids were not observed. The development of the sporelings

is described for Sargassiim and Cystophylhim. The author's results do
not agree with those of Nienburg as to the segmentation of the

oospheres.

Antarctic Melobesiese.*—Madame Lemoine publishes an important

report on Antarctic Melobesieag, founded primarily on the collection

brought home by the second Charcot Expedition (1908-1910). For
the proper estimate of the species contained therein, the author found
it necessary to study the collections of all the other Antarctic expedi-

tions of later times, and the result is the valuable monograph now
published. She divides the area into three regions : 1. South Atlantic

or South American. 2. South Australian. 3. South Indian. Then
follow a list of the species recorded from each, and a revision of the

genera represented. Lithothamnium is divided into three groups,

founded on structural differences, and the different species of each
group are treated in detail. Synonymy is given and details of structure

are figured. One new species, L. Mangini, is described. The genus
Lithophyllvm is divided into four sub-sections, the first three of which
are represented in the Antarctic regions by one species only, L. rugosum,
and that species is regarded by the author as a transition between Liiho-

thamniam and Lithophylhim. The genus Lithojyhyllum is represented

indeed in the Antarctic only by species aberrant from the structural

point of view. A new sub-genus, Antarcficophyllum, is founded on
characters of the hypothallus, and includes two species. Pseudolitho-

phyUum, a new genus, includes also two species formerly belonging to

Lithophyllum. Under General Considerations the author treats of the
Results of the Charcot Mission, the Geographical Distribution of the

* Deux. Exped. Antarct. Fran^aise (1908-10) Charcot Sci. Nat. : Melobesi6e.s.
Paris

: Masson (1913) 67 pp. (2 pis. and figs, in text).
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Antarctic Melobesie^e, Anatomical characters of the Antarctic Melo-

besiete, and a comparison between Arctic and Antarctic Melobesie^e.

The Arctic species number eighteen, the Antarctic twenty-two, and no

polar species is common to both regions, though the ubiquitous Litho-

thamnium Leiiormandl occurs in both floras. One character common
to the two regions is the rarity of epiphytic species, three only being

known from the Antarctic and two from the Arctic. The author con-

siders that too much importance has been given to the presence of

bispores in polar regions, and gives her reasons. It is impossible to

give an adequate resume of this valuable paper within a short space.

Oceanic Algology.*—A. Mazza, continuing his studies of the

oceanic algae, gives an account of the Gloiosiphoniacefe, a family of the

order Cryptonemin^e, describing the structural characteristics of the

following four genera :—Schimmelmannia (with 3 species), Thuretella

(1), Glohosiphonia (2), Gloiopeltis (6) ; and adds a preliminary note on

the family Grrateloupiace^.

Algae of the Murman Coast.f—E. S. Sinova publishes a paper on

the Chlorophyceje and Rhodophycea^ of the Murman coast in the North

of Finland, giving additions to our previous knowledge of that region.

She gives descriptions of the species with their synonymy ; and also

quotes exsiccat^e and specimens in private herbaria. Unfortunately for

foreign botanists, the work is entirely in Russian. Some of the figures

are specially to be commended.

AlgSB of Lake Huron. J—A. B. Klugh, in publishing a list of twenty-

six Cyanophyceae and nineteen Chlorophyce^ collected in G-eorgian Bay,

Ontario, during September 1912, gives a description of Rlvularia lauren-

tkma, a new species characteristic of the Laurentian region, and locally

common on aquatic plants.

Marine Algae of the Danish West Indies.§—F. Borgesen con-

tributes a valuable addition to algal literature in his account of the

marine alg^ of the Danish West Indies. The present volume deals

only with the" Chlorophyce^ ; and in it the author gathers up all the

information previously published by him on the subject in scattered

papers, besides adding the latest results of his work. The fact that he

has collected all this mass of rich material himself enables him to add to

our knowledge of the habits and growth of the species recorded. Much
valuable information is also given as to the structure, illustrated by

figures in the text. A certain number of new species and forms are

described, and a new genus Ernodesmis is created for Valonia verticillata.

* Nuov. Notar., xxiv. (1913) pp. 57-85, 113-31.

t Trav. Soc. Imp. Nat. St. Petersbourg, xliii. (1912) s6r. 3, pp. 171-343 (46 figs,

and 2 raaps).

t Rhodora, xv. (1913) pp. 88-92.

§ Marine Algte of the Danish West Indies. Copenhagen : B. Luno (1913) 160 pp.

(1 chart and figs, in text).



10 SUMMARY OF CURRENT RESEARCHES RELATING TO

Fungi.

(By A. LoRRAiN Smith, P.L.S.)

Phytophthora parasitica sp. n.*—Jehangir Fardimgi Dastur gives

an account of this fungus wliicli causes a disease of seedlings and leaves

of Ricinus communis. Dastur has found and described the sporangia

and the sexual organs, but oospores have not been observed in nature.

He has made a series of culture and inoculation experiments, and he

traces the development of the fungus throughout its life-history. He
has also added the results of various tests as to the composition of the

membranes. He found that the plugs which close the cells are formed

of cellulose and not callose ; that the sporangia are of pure cellulose as

are the an'theridial walls. Various other plants—chiefly in the seedling

stage—were inoculated, and took the disease.

Study of the Lower Fungi.t—B. Nemec presents the results of his

research on Olpidium Brassicse and two species of Entophlyctis. The
former occurs regularly in plants of Brassica oleracea which are already

attacked by Flasmodiophora. Before the Srst nuclear division the para-

site swells to a large size. Nuclear division seems to depend on com-
bined nutrition and stage of growth, and the one nucleus may increase to

64. The expulsion tube arises as a papilla on the side nearest the peri-

phery of the host, and the zoospores which have been formed from the

nucleate cytoplasm pass out. The author also found Olpidium fre-

quently in the cultures.

In the cortical cells of the host there was lodged Entophlyctis Brassicse

sp. n. ; a second species E. Salicornise new to science was discovered

in the roots of Salicornia herbacea. The develop)ment of these fungi is

described.

Life-history and Cytology of Polyphagus EuglenaB.J—This species

has been carefully examined by II. Wager. It has long been known as

a fungus in which sexuality had been distinctly proved. Reproduction

takes place by the production of zoospores in sporangia or by sexually

produced zygotes. Folypliaijus is in the vegetative condition unicellular

and uninucleate, and is provided with delicate pseudopodia which pene-

trate and distintegrate the resting cysts of Euylense. A single fungus

by various pseudopodia may be in contact with many Euylense.

Asexual sporangia are formed as an outgrowth of the vegetative cell ;

the zoospore is uniciliate ; a yellow oil-drop is present at the base of

the flagellum and in close contact with the nucleus : it has been sug-

gested that it may be functional in connexion with the phototaxis of the

zoospores. The nucleus of the vegetative cell is frequently arc-shaped

and in close contact with a light stainable nucleoplasm ; it is surrounded

by deeply staining chromidia.

* Mem. Dep. Agric. India, v. (1913) pp. 177-231 (10 pis.).

t Bull. Intern. Acad. Sci. Boh^me (Prague, 1912) 11 pp. (2 pis. and 1 fig.). See
also Bot. Centralbl, cxxii. (1913) p. 564.

: Ann. of Bot., xxvii. (1913) pp. 173-202 (4 pis.).
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Zygotes arise by the fusion of vegetative cells which are equivalent

to uninucleate gametes A copulating tube arises from the smaller male
cell and comes into contact with the larger female cell ; the apex of the

tube then swells up and receives the contents of both male and female
cells. Fusion takes place later between the nuclei with the extrusion of

masses of chromidia which fuse and form a granular mass, the " chrom-
idiosphere " or " chromidiocentrura." Germination of the zygote takes

place live months after fertilization by the formation of the small zoo-

sporangium, and only in the sporangia does nuclear fusion take place.

The process of division has been follow^ed : it is a perfectly normal
mitosis.

Polyphagus shows relationship with Chytridiacese leading on the one
one hand to the Oomycetes, on the other to the Mucorace^. In its

general structure and in the formation of chromidia it also shows con-
nexion with the Protozoa.

Wager sees in this fungus a double fusion, first of chromidia in the

zygote, and secondly of nuclear fusion in the sporangium ; and he con-
siders that the succession of events may afford some clue to the delayed
nuclear fusion and double nuclear fusions observed in the hii^her funsri.

New Yeast.*—G. Lindau reports a fungus much used in Kurland
as a cure for nearly every kind of ailment. It is of a yeast nature, and
is cultivated by the country people on an infusion of sweetened tea.

If a small fraction of the skin formed in culture by the yeast is placed

in the tea solution it sinks at first to the bottom, then gradually slimy

offshoots are observed to spread upwards till they reach the surface,

where the characteristic " skin " is again formed. In the early stages

the fungus has a spicy fruity aroma, but in older cultures it acquires a

more vinegary odour.

The yeast is composed of somewhat elongate cells, but as the " skin
"

is the most striking formation, Lindau has named it Medusomyces Gisevii

g. et sp. n. The " skin " is much thicker than in Mycoderma.

Uredinese.f—J. Ramsbottom has published an historical account of

the Uredineai from the earliest times up to the present. He traces the

different theories as to the origin and significance of rusts, and the

changing views concerning them as the years have passed and knowledge
has grown. Ramsbottom has also given a history of the classification

of the group. He has adopted Dietel's arrangement as given in Engler's

Pflanzenfamilien, the one now usually followed, and he adds a list of

all the recorded British species, with the spore-forms indicated and the
corrected nomenclature, so far as known.

Ed. Fischer % has published a collective account of work on the

biology of the Uredineee published in 1912. Papers on cytology, on
wintering of the spores or of the mycelium, and on the conditions of

germination are fully discussed. The experiments to prove, by cultures,

related hetercecious rusts, are also recounted. Other work has been

* Ber. Deutsch. Bot. Gesell., xxxi. (1913) pp. 243-8 (1 pi.).

t Trans. Brit. Mycol. Soc, iv. (1913) pp. 66-105.

X Zeitschr. Bot., v. (1913) pp. 470-1.
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done on specialization and on immunity, and these papers also are

passed under review. A complete bibliography is appended.

W. B. Grove * has published a paper on the " Evolution of the

Higher Uredine^e," in which he traces development from primitive

ancestors with only one spore-form, an ascidio-teleutospore. Uredo-

spores were intercalated later. The formation of the heteroecious habit

would " demand a sudden but not inconceivable mutation, of which

evidence will yet be found." From complete autoecious species he

considers that brachy- and micro-forms might arise by the dropping

out of spore-forms. The spermogones he considers to be primitive, and
every view of evolution must take them into account along with correla-

tive female cells.

Formation of Giant Cells in Aspergillus fumigatus.f—C.

Wehmer has observed that in old cultures of this fungus in sugar and
inorganic salts, the superficial layer of conidia sinks below the surface,

and that the character of the fungus cells changes, as they take on very

large proportions. He observed further that this chauge only occurred

in acid conditions of the nutritive medium. Wehmer discusses the

significance of the phenomenon and the nature of the cell-walls of the

large cells.

Leptostromaceae.J—H, Diedicke has made a morphological and
comparative study of the genera of this family. He gives a list of

species that cannot be included, describes two new genera, Pycnotlu/rium
and Thyriostroma, and then gives a more minute account of the charac-

istics of the family. The fruiting body consists usually of a very thin

peridium, enclosing slender sporophores and minute hyaline spores.

Morphology and Development of Phoma RichardiaB sp. n.§—AV.

B. Mercer has taken the opportunity of making a large series of cultures

with a Phoma, which he found on decaying leaves of Richardia afrkana.
It is not parasitic. He was unable to connect it with any higher fruit-

ing form, but he obtained from the spores two kinds of conidial fructi-

fications—a species of Alternaria not hitherto described, and gemmae
which were developed on mycelium in old cultures.

Mercer finds that the pycnidia originate in two ways : (1) by the
weaving together and profuse branching of hyphse to form a dense
cellular mass or primordium ; and (2) by the repeated division of a few
adjoining cells of a hypba, usually aided by the fusion of short branches.
Under certain circumstances the pycnospores may divide in this manner
and directly form pycnidia. Mercer lias suggested that the fungus
secretes a substance poisonous to itself.

Dry-rot in Building Timber. |1—R. Falck has published a mono-
graph of MeruHus as it affects timber. The different species of the

* New PhytoL, xii. (1913) pp. 89-106.
t Ber. Deutsch. Bot. Gesell., xxxi. (1913) pp. 257-68 (7 figs.).

t Ann.MycoL, xi. (1913) pp. 172-84 (10 figs.).

§ Glycol. Centralbl., ii. (1913) pp. 297-305, 326-31 (6 figs.).

II
Die Merulius-Faule des Bauholzes. Jena : Gustav Fischer (1912) xvi aud

405 pp. (17 pis. and 73 figs.). See also Zeitschr. Bot.. v. (1913) pp. 579-82.
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genus are passed under review in the first part of the book, along with
results and observations as to germination of spores, development, etc.

In the second part he discusses infection and the causes that favour
infection and growth. The third part is concerned with combating the
mischief. The true dry-rot, MeruUus lacrymans^ is by far the most
frequent cause of trouble.

Comparative Development of Gasteromycetes.*— H. M. Fitz-

patrick has taken up this subject, of which very little is known. He
obtained very young stages of the fruiting bodies of Phalloijaster sacca-

tus, in which he found that the mycelium was compound in structure,

being developed as thick cord-Hke rhizomorphs. The different points
in formation of the peridial walls, and of the internal structure, the
trama, etc., and the final dispersal of the spores, are fully described.

A similar careful account is given of a variety of Hysterangium and of

Gantiera graveolens. In the latter the gleba is similar to that of

Hysterangium, but there is no peridium and the gleba chambers open
to the outside. In all of these forms the fruit-bodies arise by the

swelling and differentiation of the tip of the rhizomorph ; the peridium
is the continuation of the cortex of the rhizomorph. Fitzpatrick dis-

cusses at length the theories on the evolution of the different genera of

Hymenogastraceae. A bibliography of the subject is added.

British Mycology.t—The current number of the Transactions of

the British Mycological Society is the first part of Vol. IV. It contains

accounts of both the spring fungus foray at Worcester and the autumn
foray at Forres where a joint meeting was organized with the Scottish

Cryptogamic Society. In each case a list of the fungi is given that were
collected on the various expeditions, and G. Lister adds a list of the

mycetozoa collected round Forres in Scotland, 81 species, one being
new to science, and lo others, rare species, new to Scotland.-

E. Boudier % has described two new fungi found in Scotland, Asco-
bolus GarJetonl and Galycella Menziesii, and Carleton Rea has discovered

a specimen of the little known fungus, Glischroderma cinctum, which
has enabled him to emend the description of the genus and to assign it

to its true position in the Plectobasidiue^ near to Tulastomaceas. It is

a minute globose fungus, somewhat similar to Lycogala, and was found
on charcoal heaps in Worcestershire.

D. A. Boyd § writes on the fungus-flora of the Moray district, de-

scribing the localities as well as the plants. He gives an account of the
various workers in that part of the country. He adds that though the

average rainfall is about the lowest in Scotland, there is a great wealth
of fungi, many of them microscopic in character, both saprophytes and
parasites.

A. Lorrain Smith
||

draws attention to a forgotten paper by AV.

Phillips which contains descriptions of several new species of minute

* Ann. Mycol., xi. (1913) pp. 119-49 (4 pis. and 4 figs.),

t Trans. Brit. Mycol. Soc, iv. (191.3) pp. 1-44 (1 pi.).

X Trans. Brit. Mycol. Soc, iv. (1913) pp. 62-5 (1 col. pL).

S Trans. Brit. Mycol. Soc, iv. (1913) pp. 66-73.

ll Trans. Brit. Mycol. Soc, iv. (1913) pp. 74-6.

Oct. loth, 1913 2 M
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Discomycetes. Some of the species have been rediscovered and renamed,

among them PhseaiigeUa Em^oetri. Phillips' descriptions are now re-

published.

E. AYakefield* has made a special study of Corticium, and she pub-

lishes a preliminary account of several species, with an account of the

habit of growth, microscopical structure, etc. The Corticese are diffi-

cult fungi to deal with, as they vary very considerably according to

the age and vigour of the plant. The microscopic structure may also

show great variation within the genus ; in many of them structures

almost like the cystidia of Feniophora are formed.

J. Bayliss Elliott f has described a new fungus, Sigmoideomyces

clathroides, a species with conidiophores and globose colourless conidia,

and also a loose peridium of sterile branching hyph* which suggests a

Oymnoascus ; it might possibly be a conidial stage of that fungus.

The new species appeared in the laboratory in boxes of soil contain-

ing a dead worm ; it was never found in soil which did not contain

worms.
J. W. Ellis % has given a list of new British microscopic fungi col-

lected by him in the neighbourhood of Cheshire—on pine-scales, twigs,

leaves, etc., of various trees or herbs. Two species new to science are

included.

A. Lorrain Smith and J. Ramsbottom § publish lists of new or rare

British fungi recorded or discovered during the previous year. A
considerable number are new species determined by the writers ; others

have been recorded by various workers in the course of researches on

various aspects of fungoid life— soil fungi, plant diseases, beehive fungi,

etc. In all cases references are given with habitat, etc.

A list of large and some microscopic fungi is contributed by

Carleton Rea
||
of species new to Britain or new to science. Diagnoses

of all the species are published, with occasional biological notes.

Insect-destroying Fungi.

f

— Olav J. 0. Sopp has established as a

new species Cordyceps norvegica, a fungus that he found destroyed many
insects, flies, wasps, etc., not only in the laboratory but in nature, where

it is particularly fatal to certain larvse (Kiefernspinner). The fungus

has a phenomenal power of dissemination, as there are numerous fruiting

forms with abundance of spores. . Sopp was able to cultivate the fungus

in the laboratory, and to observe the behaviour at each stage of develop-

ment. No other fungus, he considers, has such destructive power on

insects. It grows also in the soil, and in any epidemic of caterpillars,

etc., it would be well worth while to infect the soil. As it is these

insects are kept down by the fungus, and a season unfavourable to its

growth means a great increase of the insects specially subject to attack.

The Gordyccpn form of the fungus reaches a height of about eight inches

and is f in. thick at the clavate end. It is a briUiant orange colour.

* Trans. Brit. Mycol. Soc, iv. (1913) pp. 113-20 (Ipl.).

t Trans. Brit. Mycol. Soc, iv. (1913) pp. 121-4 (1 pL).

X Trans. Brit. Mycol. Soc, iv. (1913) pp. 124-6.

§ Trans. Brit. Mycol. Soc, iv. (1913) pp. 1G5-85.

II
Trans. Brit. Mycol. Soc, iv. (1913) pp. 186-98 (2 col. pis.).

t Skr. Vidensk. Krist. (1911, 2) 56 pp. (5 pis. and 5 figs.).
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Observations on the Chondriomes of Fungi.*—A. Uuilliermond

had already found these structures in the asci of Pustularia vesiculosa

and of several other Asconiycetes. He finds now that they are generally

present in all fungi. He has demonstrated them in the organs of fructifi-

cation of several Autobasidiomycetes in the cells of the pileus, but chiefly

in the basidia, which show an alnindance of chondriocontes, of which
some form secretory vesicles. Penicillium glancum proved one of the

most satisfactory fungi for sliowing the presence of chondriomes ; they

are described by the author in that and in several other fungi. He con-

siders that they play an important role in secretions, as is proved by the

constant production of vesicles of secretion at the expense of the basophile

grains. He concludes that his discovery proves that they are as con-

stant and indispensable an element of the cell as are the nuclei.

Progress of Cytology of Fungi.f—A. GuiUiermond has given a

history of cytological research in fungi for the last fifteen years, which
has been a season of great activity in that field. Work has been done
on that special subject in almost every group, and mostly in connexion

with the problem of sexuality. It has been proved, he considers, that

sexuality is an almost universal phenomenon. In the Phycomycetes it is

well-known. In the higher fungi it is present though there is degener-

ation. In "archaic" members of the Ascomycetes and Basidiomycetes,

sexuality has been found to exist, but there is a series of other processes

known as parthenogamy, parthenogenesis or apogamy which seems to

point to the fact that these groups are losing sexuality.

Researches on Basiclioboliis, Saccharomycetes and Endomycetes
have shown in these fungi the frequent appearance of automixie, even

in those instances where there is no sexual degeneration, a phenomenon
which complicates still further the signification of sexuality.

The cytoplasm of the cell has received less attention, and GuiUier-

mond considers that there is a vast field of research there waiting for

exploration.

Cytology of Fungus Reproduction. J—J. Ramsbottom reviews work
on Cytology published during the year. In the paper are included

researches on Phycomycetes, Ascomycetes (including Laboulbeniales),

Ustilagine^e, UredineaB and Basidiomycetes. The publications dealing

with fungi in these various groups are carefully gone through and the

facts observed are given by him. The various statements are fre-

quently contradictory, and finality has not been reached in any branch.

The writers themselves find contradictory phenomena in the different

species very frequently. Ramsbottom's clear and interesting summary
is a valuable contribution to the subject.

Mycological Notes. §—W. B. Grove publishes notes on a series of

micro-fungi. He recounts his experience with Puccinia Carids, and his

infection experiments with nettles, which were entirely successful.

* Comptes Rendus, clvi. (1913) pp. 1781-4 (17 figs.).

t Progressus Rei Botanies, 1913, pp. 339-542 (82 figs.).

X Trans. Brit. Mvcol Soc, iv. (1913) pp. 127-64.

§ Journ. Bot., 19'l3, pp. 42-5.
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Bundles of infected carices were placed near the nettles, and, in time,

the aecidia appeared on the leaves. Notes on other Pucciniae are given,

and on several other micro-fungi.

Technical Mycology.*—Fr. Fuhrmann has issued in book form a

series of lectures on the various technical aspects of the lower fungi.

The book is mainly concerned with bacteria, but considerable attention

is also given to the question of yeasts. The writer not only describes

their importance as fermentative agents, but he gives an account of their

classification.

Retention of Vitality by Fungi in Dry Conditions.t—A. H. R.

BuUer records cases of fungi that have retained their vitality for years

while in a state of complete desiccation, though he also thinks that

possibly no Hymenomycete can resist complete drying up longer than

ten years. He has demonstrated that the fruit-bodies of Schizophyllum

commune, after having been kept dry and exposed to air for two years

and eight months, were able to retain their vitality, though they had
been dried by the phosphorus-pentoxide and charcoal-bulb hquid-air

method and subjected to the temperature of liquid air for three weeks.

To test their vitality they were placed in a damp chamber and left for

about twelve hours. They were then placed on a glass side and it was
found that they had resumed their normal activity and were discharging

spores. Buller suggests that there is a temporary suspension of vitality.

Plant Diseases.}:—W. Pietsch has described a new disease of

quinces and apples in Germany due to the fungus Trichoseptoria fructi-

yena. It causes faintly yellowish-brown spots, or sometimes darker,

which cause a depression on the surface. On these spots a circle of

pycnidia are formed.

G. H. Pethybridge§ has recorded his observations and experiments on
a series of organisms causing potato-disease. Ordinary blight or black-

blight due to Phytophthora infestans is dealt with in reference to the

attempts made to check or stamp out the disease by spraying or by
steeping seed tubers in copper-sulphate solution. The varieties that are

more or less disease resistant were also tested. Another species, P.
erythroseptka^ causing pink rot of potato tubers, is similarly discussed

from the economic standpoint, as are also stalk or Sclerotinia disease

and powdery scab {Spongospora subter/wiea) ; and a black stalk rot due
to Bacilliu.s melanogenes.

L. Petri
||
has recorded the presence of Endothia pseudoradicalis

sp. n., which appeared on the stump of a tree that had been cut down
on account of Chestnut disease {E. radicalis). It differs specifically from
the latter in the smaller size of the spores and in the less developed
stroma.

N. Patouillard 1 gives a minute description of a Sepiobasidium that

* Vorlesungen iiber Tech. Mycol. Jena : G. Fischer, 1913.

t Trans. Brit. Mycol. Soc, iv. (1913) pp. 106-112.

X Ber. Deutsch. Bot. Gesell., xxxi. (1913) pp. 12-14.

§ Journ. Dept. Agric. Tech. Inst. Ireland, xiii. (1913) No. 3 (3 pis. and figs.).

li
Atti R. Accad. Lincei, cccx. (1913) pp. 653-8 (2 figs.).

1 Comptes Rendus, clvi. (1913) pp. 1699-1701 (2 figs.).
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grows on the branches of various Phanerogams, Friinus, Fiper, etc. in

tropical countries. It is not parasitic on the brandies, but lives sym-
biotically with insects (Coccidi^O- Only the conidial stage is formed
and resembles somewhat Bornetina corlum, a vine fungus that occurs

associated with cochineal insects.

G. Arnaud * has given an account of peach blister due to the fungus
Exoasctis deformans. The fungus attacks not only the leaves, but the

young branches and the fruits. It does serious harm by causing the

fall of the leaf and thus lessening the nourishment of the tree. Arnaud
has described the infection, and the developmental stages of the fungus,

and he gives advice as to the best way of checking the disease leased on

the knowledge of the life-history of the fungus. As inoculation takes

place on the formation of the buds, a vigorous application of Bordeaux
mixture is advised at that early stage. Later sprayings are to be applied

as the bud bursts because young leaves are infected by spores that have

persisted on the branches. It has not been found possible to re-infect

older leaves.

Discussion of Silver-leaf Disease.!—F. T. Brooks records the

observations and experiments that have been made in recent years in

connexion with this disease by himself and by other field pathologists.

Silvering of foliage is a wide-spread phenomenon, and is, he considers,

probably caused by various means, chief among them being the para-

sitism of the fungus Stereum purpureum. The silvered appearance of

the leaves is due primarily to the presence of air either below the

epidermal cells or in the cavities of their walls. Brooks records instances

of silvering among fruit-trees, directly attributable to the attack of the

fungus. He has also observed silvering on plants of the white dead

nettle, in which no fungus had any part.

Methods of inoculation and of treatment are given, and the author

then gives his own views as to the nature of the disease. He considers

it to be a general pathological phenomenon which may be caused in

several ways, only one of these, Stereum purpureum^ being certainly

kno\m. It may also arise owing to some physiological disturbance,

possibly some interference with the transpiration current.

Lichens.

(By A. LoRKAiN Smith, F.L.S.)

Thallus of Calcareous Lichens. t—S. Bachmann has followed the

development of the alga as well as of the symbiotic tissue of a species

of Opegrapha within the substance of a limestone rock. He found

that the alga, a species of Ghroolepus, had itself pierced not only the

looser lime-granules, but a crystal of calcium. When associated with

the fungus It was more restricted to a gonidial zone, though solitary

* Kev. Phytopath., i. (1913) pp. 24-7 (2 figs.).

t Journ. Agric. Soc, v. (1913) pp. 289-308 (2 pis.).

X Ber. Deutsch. Bot. Gesell., xxxi. (1913) pp. 3-12 (1 pi.). 1
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filaments penetrated deeper down. Symbiosis induces more active

growth in the alga with a kind of yeast-budding of the cells. Tests

were made of the relative dampness of rocks containing lichens and

those that were lichen-free. In the former case water was absorbed

more freely and retained much longer than in the barren rock.

Lichens of Southern California.*—H. E. Hasse has made a pro-

longed study of the lichens of this region, chiefly of those in the county

of Los Angeles. The present paper is a resume of work done and pub-

lished on these lichens both by himself and by other writers who have

aided him during many years, as for instance Nylander, Stizenberger,

and more recently Zahlbruckner. A sketch is given of the topography

of the district, which includes coast, mountain, and desert. Lichens are

well represented except in the desert, where the few species are chiefly

terrestrial or saxicolous, corticolous forms being rare ; the prevailing

often severe dust and sand storms affect adversely the lichen growth.

Diagnoses of all the species recorded are published by Hasse with locality.

Synoptic keys are provided of genera and species.

Mycetozoa,

(By A. LoRRAiN Smith, F.L.S.)

Notes on the Mycetozoa of Linnaeus.f—Following the decision of

the International Botanical Congress of Brussels to refer the momen-
clature of the Mycetozoa back to Linnaeus, G. Lister has examined not

only the published accounts of species, but the plants preserved in the

Linnean herbarium.

The species described by Linnaeus were included under various

fungus genera : Clathriis, Lijcoperdon, and Mmor. On the herbarium

sheets four specimens of " Glathrus " were forms of Stemonitis. Under
Lycojwrdon had been placed species of Diderma, Lycogala, and Trichia.

The writer gives an account of the microscopic structure of the various

species examined.

History of the Study of Mycetozoa. |—G. Lister, in her Presiden-

tial address to the British Mycological Society, has given an historical

account of our knowledge of these organisms from the first references

by Tourncfort, who described a " puff-ball " that was probably Lycogcda

and Jean Marchant, who gives an account of " the Flowers of Tan,"

down to the present day. Full justice is done to the various writers at

each stage of scientific progress. To De Bary is due the modern con-

ception of fungus-animals or Mycetozoa, though for long they were con-

sidered to be purely fungoid, and are still frequently described as

Myxomycetes or slime-fungi.

* Contr. U.S. Nat. Herb. Washington (1913) xii and 132 pp.

t Journ. Bot., li. (1913) pp. 160-4.

: Trans. Brit. Mycol. Soc, iv. (1913) pp. 44-61.
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Schizophyta.

Schizomycetes.

Slime-forming Bacterium.*—It is the practice in certain parts of

Sweden to prepare a slimy kind of sour milk by placing in the fresh

milk leaves of Pinguicula or of Drosera iyitermeclia. G. Troili-Petersson

has obtained from the leaves of Drosera an organism which possesses

the property of forming a slimy growth in milk. This is a bacillus

of very variable size, non-sporing, and provided Avith flagella. In

lactose-containing media a red alcohol-soluble pigment is produced.

In^media containing dextrose, lactose or glycerin, a slimy substance is

formed, which is not soluble in alcohol. This may form a thick capsule

around the bacteria. The organism, which receives the name B. Droserse^

is in many respects similar to B. lactoruiefaciens Gruber.

Study of Azotobacter.t—D. H. Jones has studied types of azoto-

bacter from six different soils. Dilutions of the soils were inoculated

into flasks containing Ashby's solution, and jDlates poured with Ashby's

agar. Ashby's solution is composed of mannite 20 grm., K2HPO4
0^2 grm., MgSO^ 0-2 grm., NaCl 0*2 grm., CaSO^ O'l grm., CaCOg
5 grm., distilled water 1000 c.cm. From the fluid, cultures a mixture

of azotobacter with various other bacteria, protozoa, and fungi was
obtained. From the plates, various colonies of the azotobacter type

were picked off, and by repeated inoculations of the fluid medium and
replatings, pure cultures were obtained. Four different types of azoto-

bacter were thus obtained. These all show certain cultural differences,

but all have brown pigment-forming properties. The authors then

describe in detail the cultural, morphological, and physiological proper-

ties of these organisms.

Mutation of the Diphtheria Bacillus. J—In four diphtheria strains

grown upon serum and upon glycerin agar, Baerthlein has obtained

three different types of colony : {a) a large yellowish white
; {p) a

fine transparent bluish : and (c) a small soft yellow colony. These

variants apparently remain true to type. Corresponding with the cul-

tural differences are definite variations in morphology, reaction to

Neisser's staining method, virulence and power of producing toxin.

On some cultures papilla-formation has been observed.

Metabacterium polyspora, g*. et sp. n.§—From the caecum of a

guinea-piLS E. Chatton and C. Perard have obtained a new type of

bacterium. The individuals belonging to this species form multiple

spores, the number varying from one to eight. The spores, which take

* Centralbl. Bakt., 2te Abt., xxxviii. (1913) pp. 1-8.

+ Centralbl. Bakt., 2te Abt., xxxviii. (1913) pp. 14-25.
+ Centralbl. Bakt., Ite Abt. Ref., Mi. (1913), Beiheft, pp. 89-92.

§ G.R. Soc. Biol. Paris, Ixxiv. (1913) pp. 1232-4.
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their origin from cytoplasmic condensations at the poles and in other

parts of the bacillus, are cylindrical when fully grown. "The bacilli are

always single, 10-25 /x in length, 5/x in breadth. Motility has not been

observed.

Bacterial Infections of Insects.*—F. Picard and G. R. Blanc

describe further experiments upon the virulence of a cocco-bacillus

obtained from Arctia caja. Inoculated into certain species of Coleoptera,

Hemiptera, Orthoptera, and Lepidoptera, this organism caused rapid

death. The authors discuss the general question of cocco-bacillary

infections among the Insecta, and range with the B. cajae certain other

forms, such as B. melolonthse, B. hombycis^ and B. lymantriee. These

forms possess little virulence when taken in by the mouth. The laSt-

named species, B. lymanirlae^ was the causal agent in the American

gipsy-moth epizootics.

Bacillus viridis metritis.

t

—D. M. Bertrand and Bronislawa Feigin

have isolated from four cases of uterine infection a cocco-bacillus, to

which they give the name B. viridis metritis. The organism is Gram-
negative, is motile, and varies in size from 1-1 * 3 /x by • 4-0 ' 6 [x.

The colonies on agar are white, nearly transparent, and circular, while

the medimn assumes a pale green hue. The green colour also developed

in gelatin and on saccharated media. On glycerinated potato the

growth was copious and of a brownish hue. Broth-media are rendered

turbid. The bacterium reduces nitrates to nitrites and does not form
indol. The pigment is insoluble in ether, chloroform, and toluene,

and only slightly soluble in absolute alcohol. The colour is accentuated

by alkalis and disappears on addition of acids. Laboratory animals

appear to be only slightly affected, except in large doses.

Bacillus anaerobicus satellitis.J—After commenting on the vari-

ability of the clinical symptoms in typhoid fever, J. Loris-Melikov

points out that the associated action of other bacteria may be answerable

for the deviations. In this direction he has made examination of the

anaerobic bacteria found in typhoid stools. One of these, B. anaerobicus

safeUitis, he describes at some length. The organism was best isolated

on a mixture of equal parts of broth and bile, and in the early stages

appears as a straighc rodlet of medium size and rounded ends. Later

involution forms occur. It is easily stained by ordinary dyes and also

by Gram's method. This last property it soon loses, and in old cultures

the majority are decolorized.

It is non-motile, forms ovoid spores, is a strict anaerobe, its optimum
temperature is 37", it forms gas, and the cultures exhale a putrid odour.

It soon dissolves albuminoid substances, and forms much indol and
phenol. Its virulence is very variable, the chief phenomena being

* Comptes Rendus, clvii., 79-81.

t C.R. Soc. Biol. Paris, Ixxv. (1913) pp. 61-3.

X Ann. Inst. Pasteur, xxvii. (1913) pp. 541-53.
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inflammation of serous membranes, swelling and ulceration of Peyer's

patches, and tumefaction of lymphatic glands.

Typhoid serum agglutinates the bacillus, but the clumping is different

from that of typhoid. The bacilhis was found only in undoubted cases

of typhoid.

The author concludes by mentioning the results of his examination

of oysters ; in the stomachs of these bivalves i>. sateUitis was found in

most cases, but B. typhosus and B. coli were never discovered.

Further communications on this mteresting subject are promised.
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MICEOSCOPY.

A. Instruments. Accessories, etc.

(1) Stands.

Reichert's New Movable Mechanical Object-stage.t—C. Reichert

describes the above auxiliary, which is represented in figs. 68 and 69. It

is completely independent of the form of the Microscope-stage and can

be fitted to every Microscope, as it is applicable both to rectangular

stages of at least 70 mm. breadth and to circular stages of 90-130 mm.

R3

EC523ill.

Fig. 69.

diameter. The auxiliary is secured to the Microscope-stage by a single

screw S as is shown in fig. 6<s, in which TT represents the stage-plate.

The under-side of the object-stage is made out of a strongly secured

cast-iron bar to prevent Ijending, and contains the screw-nut. The end
of the screw-spindle is enlarged into a knob L, which presses against

the under-side of the Microscope-stage. Resistance to the screw-action

* This subdivision contains (1) Stands; (2) Eye-pieces and Objectives; (3)
Illuminating and other Apparatus

; (4) Photomicrography
; (5) Microscopical

Optics and Manipulation
; (6) Miscellaneous.

t Zeitschr. wiss. Mikrosk., xxix. (1913) pp. 314-19 (5 figs.).



ZOOLOGY AND BOTANY, MICROSCOPY, ETC. 523

is given bj the arms EE, the effect being that the object-stage firmly

grips the Microscope- stage. An up-and-down movement is given by
the rack Rj,and Ro imparts a side-motion. Eacli guide-bar is graduated
and fitted with verniers to facilitate recording of the position of any
part of the preparation. The bracket K, regulated by a spring, holds

the ol^ject.

Leitz' New Fine-adjustment.* — Messrs. E. Leitz have lately

fitted the Stand G H of their School Microscope, as well as their small

Stands J and K, with a very accurate, simple and ingenious l)all micro-

meter screw, whose operation will be understood from figs. 70 and 71.

Fig. 70. Fig. 71.

The movable piece which carries the Microscope tube with the rack-and-

pinion movements rests on a ball which slides up an inclined plane. A
spiral spring placed in the upper portion of this movable piece presses

against the ball and so obviates dead-way. A milled-head screw pushes

the ball and thus causes it to slide up the inclined plane. A micrometer
graduation can be applied to this milled head.

Leitz Travelling Pocket Microscope.f—This Microscope (fig. 72)
consists of a half-round pillar with rectangular foot-plate, which is

clamped to the edge of the table or other similar place by means of a

cramp. The tube-carrier may be slid up and down the stand-pillar and
is secured in its proper position, when in use, by a set-screw. The
adjustment is effected by sliding the tube and by inclining the stage by

* E. Leitz, Wetzlar : Special Catalogue (1913), Mikroskope, p. 22,

t Leitz Catalogue, 45a, p. 82.
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means of a screw. The concave mirror which serves for illuminating

purposes is universally adjustable. When not in use the upper portion

of the tube is unscrewed and screwed into the main tube in the reversed

position. Moreover, the main tube is pushed down as far as possible

through the large opening in the stage, so that the whole stand takes up

Fig. 72.

little room when being carried. Two specimen clips are supplied with
the instrument. The whole stand, with all accessories, is packed in a

brown canvas case, and weighs 800 grm.

Swift's new " Premier " Microscope.—This instrument (fig. 73)
though designed primarily for photomicrography, is well adapted for



Fig. 73.
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other branches of critical research woi'k. One of the outstanding

features of this stand is that it is swung through an arc on the "Wales

principle instead of being inclined by the usual axis joint, and is as

steady and rigid in the horizontal as in the vertical position. The
rotating mechanical stage has centring screws and can be rotated through

an entire circle. The mechanical movements are so arranged that the

entire surface of a :'')-in. by 1-in. slide can be systematically exaiDined.

To allow of the use of a Petri dish the horizontal movement of the

mechanical stage can be instantly removed, while for rough work the

entire mechanical stage can be taken away and for it a plain vulcanite

covered rotating stage can be substituted. The coarse-adjustment is of

the usual diagonal rack-and-pinion type, while the fine-adjustment is

the improved "' Chmax " pattern ; one division on the divided drum of

fine-adjustment corresponds to a movement of 0*001 mm. of the tube.

An achromatic condenser is always fitted to this instrument ; this con-

denser is provided with centring screws and also with the Continental

type of iris diaphragm, which can be racked excentrically and rotated

to allow of the use of illumination from any azimuth. This diaphragm
can be swung aside right out of the optic axis quite independently of

the condenser.

(2) Eye-pieces and Objectives.

Simple Demonstration Ocular.*—K. Shiino describes the following

simple device for directing the attention of a student to any required

position in the image. It is based on the same idea as Kuznitzky's

pointer, but has the advantage of being applicable to every ocular.

The author merely places a short pointed hair between two ring-shaped

paper disks gummed together, and rests the whole arrangement on the

diaphragm of the ocular. The hair is of such a length that it does not

reach the centre of the field. It is therefore excentric and its point

describes a small circle as the ocular is rotated. The hair is so fine

that it does not interfere with the image, and it can easily be directed

towards any required spot.

(3) Illuminating- and other Apparatus.

Practical Object-holder for the Microscopical Examination and
Demonstration of Mobile Objects (Test-tubes* Capillary-tubes, etc.).t

C. Strzyzowski, after referring to the difficulty often experienced in the

examination of sublimates and such-like objects in tubes, describes the

following simple device which he has found very useful. A plate of

metal shaped like an ordinary object-slide is channelled longitudinally

for the reception of the tube, and is secured to the Microscope-stage
by a small G -cramp. The plate is perforated in the middle for the
transmission of the light, and the glass tube is kept steady by a
spring-clamp.

* Zeitschr. wiss. Mikrosk., xxix. (1913) pp. 321-2 (2 figs.),

t Zeitschr. wiss. Mikrosk., xxix. (1913) pp. 323-4 (2 figs.).
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rLeitz: Electrical Object-Stage.*—This stage (fig. 74) affords a

means of electrically stimulating histological preparations during observa-

tion under the ^licroscope. It can also be used for studying microscopic

changes occurring in electrolytic processes. The current is conveyed by

Fig. 74.

means of two terminals and two adjustable electrodes, which carry fine

platinum wires at their extremities. The whole is mounted on a

vulcanite plate which is secured to the stage of the Microscope by means
of two pins.

New Geiger Microscope Lamp.f—M. Wolff speaks in the highest

terms of the capabilities of the new 2-ampere Ewon lamp, brought

out by the firm of J. Geiger, of Munich. He considers that it

possesses practically all the advantages of the 4-ampere Ewon lamp,

combined with greater suitability to subjective microscopy. It not

only compensates for the best daylight (which cannot be said for pet-

roleum, gas, incandescent, and Nernst light) but makes dayhglit super-

fluous, because it furnishes a pure white light capable of graduation.

The lamp with 200 normal candle brightness completely attains what

should be expected from an ideal Microscope lamp. When used with

the strongest dry or immersion systems or with the strongest compensa-

tion oculars it gives a brilliantly bright pure white field, whose intensity

for subjective work requires to be subdued by a matt-glass disk. It

follows that the brightness is sufficient under the most trying conditions

to produce satisfactorily bright images. In extraordinarily difficult

cases the mere extension of the condenser-tube raises the brightness to

the required degree. The amount of heat produced appears to be very

* Leitz' Catalogue, 44d, p. 31.

t Zeitschr. wiss. Mikrosk., xxix. (1913) pp. 328-35 (2 figs.).
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small ; a preparation only rose 4° C. in degree after some hours' ex-

posure to the lamp rays. Its application to photomicrography has given

excellent results. As regards micro-projection, the 4-ampere lamp is

probably the best for medium distances, but for short distances the

2-ampere lamp is better.

E. Wychgram* discusses the merits of the Ewon-lamps, and practically

agrees with M. Wolff.

New Low-power Condenser.t—The difficulty attending the con-

struction of a low-power condenser has hitherto been the fact that

Microscope-stands do not afford the necessary optical length. Messrs.

C. Baker have, however, from the designs of E. M. Nelson, obviated

the difficulty by constructing the condenser upon the telephoto principle.

Their apparatus has a focal length of 4 in. and requires only 1 in.

of working distance. With this condenser the image of the flat of the

flame bears the same relation to a 4-in. objective with the large field

of a Powell and Lealand No. lA eye-piece, as the image with one of the

ordinary universal condensers, with the top off, does to a ^-in. ; and
this is precisely what was wanted. The condenser has a low aperture

of N.A. 0*14, but large enough for the objectives for which it is

intended to be used.

C4) Photomicrogrraphy.

Stereography. t—Under the above title F. E. v. Wellheim discusses

the principles and methods of stereomicrophotography. His treatise is

divided into two parts, the first of which deals with stereomicrographs

taken transparently with various kinds of light (ordinary, polarized,

dark-ground). Tlie second part discusses the stereography by reflected

light of small objects in natural size or reduced. In addition to

elucidating the principles, the author summarizes many details of

practical importance, and gives several useful numerical tables.

(5) Microscopical Optics and Manipulation.

Method of obtaining Microscopical Bench-marks exactly

Circular in Micrometric Observations : Application to the. Study of

Trunnions in Equatorial Telescopes.§—E. Esclangon has found that

drops of mercury vapour condensed on a glass slide make excellent

bench-marks for micrometric work. They have the advantage of being

clearly defined and are always perfectly circular. They can be obtained

of any size, even down to a fraction of a micron. He suggests as a

useful illustration of this property its application to the determination

of the movement of the truimion axis of an equatorial telescope. A
divergence from perfect circularity of the trunnion introduces errors

into the telescopic observations which are by no means negligible. The

* Zeitschr. wiss. Mikrosk., xxix. (1913) pp. 336-9 (1 fig.).

t Journ. Quekett Micr. Club, xii. (1913) pp. 95-6.

X Zeitschr. wiss. Mikrosk., xxx. (1913) pp. 1-28 (5 figs.).

§ Proces-verbaux des Stances, Soc. Sci. Phys. et Nat. de Bordeaux, 1910-11,
pp. 9-13.
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author describes how a series of photomicrographs upon such a group

of mercury o;lobules would make it possible to ascertain the exact motion

of the trunnion axis and hence arrive at a suitable correction factor.

Measurement of Magnifying Power.*—M. A. Ainslie suggests the

following simple methods for obtaining the magnifying power of a

Microscope.

1. Projection on a Screen.—Excellent results can be obtained with a

paraffin lamp and a bullseye. The top lens of the condenser should

be removed, and, in order to sharpen the outline of the circle of illumina-

tion seen on the screen, the iris diaphragm of the condenser should be

closed as far as possible, consistent with the easy visibility of this circle.

The Microscope is placed horizontally and the objective removed. The
screen should be accurately at right angles to the axis of the Microscope

and 250 mm. from the Ramsden disk. If D be the distance of the

screen and B the diameter of the circle of light formed there, then C

=
. This quantity C is called by E. M. Nelson the " eye-piece

constant," and is really the diameter of the projection of the circle

formed by the diaphragm of the eye-piece on a plane 250 mm. from
the eye. If now, an objective having been inserted, an object of

diameter A just fills the field, M (the magnifying power of the objec-

C
tive) = — . A would probably be obtained from a stage micrometer

or a divided scale.

2. Pin Method.—The Microscope being placed horizontally, a

board about a foot square is supported horizontally just below the

optical axis of the Microscope. A cross-line being drawn on this

250 mm. from the Ramsden disk and at right angles to the optical axis,

two pins are stuck into the board on this line in such a position that

they are in line with the Ramsden disk and the observer's eye at the

moments when the Ramsden disk disappears—which it will do when
the observer's eye, placed in rear of the board, is moved far enough to

either side of the optic axis. If care is taken that the cross-line i&

exactly 250 mm. from the Ramsden disk, this method gives C without

further calculation, by measuring the distance between the two pins.

In this method the Ramsden disk should be reduced to a mere point

by closing the sub-stage iris. For correct results, uniform and complete

illumination of the field of view is essential.

8. Sextant Method.—This method is capable of very accurate

results. If $ be the angular subtense of the field of view, as seen in

6 Q 6
the eye-piece, then tan - = — ^ 250, or C = 500 tan -. If a sextant,

provided with a low-power inverting telescope with cross-wires in its

eye-piece, is supported horizontally in such a way that the large or

index mirror is close to the eye-piece, the edges of the field of view can

be brought successively, after reflection at the two mirrors, to coincide

with the vertical wire in the eye-piece of the telescope (previously

* Eng. Mechanic, xcviii. (1913) pp. 12-13.

Od. 15th, 1913 2 N
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focused on a distant object) by moving the index bar which carries the

vernier and index mirror. The difference between the readings of the

arc in the two cases gives B at once, from which C can be computed as

above.

It may be of interest to note that the above method of finding C is

also capable of giving the N.A. up to about 0*5. If the objective be

placed in the draw-tube as an eye-piece (of course, with its front lens
" n

outwards), then the X.A. = sin -, being obtained as above. Also
Li

the N.A. = C -^ V 250000 + C^.

Diffraction Bands.*—In this paper J. W. Gordon attempts to

exhibit the theory of diffraction patterns in a comprehensive form, and
by means of an elementary mode of treatment. He aims at putting

the theory of diffraction upon the same text-book level as the theories

of refraction and reflection. The mode by which the author introduces

this simplification into the subject consists essentially in substituting as

the surface of resolution the envelope which forms the boundary of an
aplanatic pencil in place of the wave-front which occupies its aperture.

By this alteration in the mode of analysis a great simplification in the

processes of the analysis is effected, the analogies between different

forms of aperture which have little resemblance to one another become
apparent, and the elementary form of exposition is rendered possible.

The author develops the general doctrine in seventeen propositions, of

which the following are specimens :

—

(I) The diffraction pattern produced by an aplanatic pencil of poly-

gonal cross-section, when that pattern is formed and observed in an
apertural plane remote from the focus, is a series of Fresnel bands
bordering the edge of the aperture of the pencil in that plane.

(5) Whatever the shape which the diffraction pattern in a focal plane

may assume, that shape is always bilaterally symmetrical.

(II) The ray velocity of diffracted light is equal to the ray velocity

of aplanatic light in the region beyond the boundary of the aplanatic

pencil.

(16) The diffraction pattern visible within the aperture of an aplan-

atic pencil near the focal point is produced by visual projection upon
the plane examined of the diffraction pattern formed by optical projec-

tion in the focal plane.

(6) Miscellaneous.

Note on Pleurosigma angulatum.f—E. M. Nelson gives reasons

for thinking that the upper and lower membranes of P. angulatum do
not " eye-spot " each other, i.e. the apertures in the lower membrane
are not directly below those in the upper membrane. Observation with

a Leitz apochromat, y^ in. of 1*40 N.A., reveals that the apertures in

* Proc. Optical Convention, ii. (1912) pp. 173-204 (17 figs.).

t Joum. Quekett Micr. Club, xii (1913) pp. 99-100 (4 figs.).
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the lower membrane are unmistakably below the intercostals of the

upper membrane, and that this is true not only of P. migulatum but

also of all allied forms that have been examined.

Fluor-Crown, a New Optical Glass.*—E. Zschimmer describes how,

by the use of fluor-spar as an ingredient, certain durable glasses suitable

for optical work have been obtained. They are numbered respectively

in the Jena Glass Catalogue : 6781, G500, 7185. Some of their

constants are respectively :

—

n^ = 1-4938, 1- 471(1, 1*46:37
;

mean |^ o 00706, 0' 00701, 0-00707
;

dispersion
j

V = 69-9, 67-2, 65-6.

The author is of opinion that further advances may be still possible.

Microscope Construction and the Side-screw Fine-adjustment.t

E. M. Nelson summarizes the history of the side-screw adjustment, and

points out that in modern times horizontal fine-adjustments may be

placed in two groups, viz. {a) those with continuous motion, and (h)

those without. "The drawback which those of the first kind possess is

that the user does not know whether he is focusing up or down ;
and

Fig. 75. Fig. 76.

the drawback which all the second kind (excepting the Berger) have, is

that of damage and injury to the delicate moving parts when they butt

up against a stop. The Berger avoids all risk of damage from this

source bv causing an idle nut to butt against a stop : if this nut receives

damage "or strain to its thread it is of no importance. The first kind

adopt a continuous motion in order to secure immunity from this

danger, and put up with the great disadvantage of having a fine adjust-

* Zeitschr. f. Instrumentenk. xxxiii. (1913) pp. 145-8.

t Journ. Quekett Micr. Club, xii. (1913) pp. 96-8 (2 figs.).

N 2
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ment which does not follow the direction of the movement of the

milled head.

The following device has been designed to effectually prevent any

damage taking place. To the right-hand side of the limb, where the

micrometer drum-head is placed, a short piece of tube, threaded on the

outside, is fixed, and through it the fine-adjustment pinion passes, just

like the cannon pinion in a clock. An idle nut works on this screw in

a slot inside the micrometer drum. It is then arranged that this nut

will permit ten rotations of the fine-adjustment pinion to be made, and
then stop further motion by butting either against the side of the limb

or against the end of the inside of the' micrometer drum. Figs. 75 and
76 will make this simple device clear without further explanation.

B. Technique.*

(1) Collecting: Objects, including- Culture Processes.

Sugar Reactions for Diagnosis of Streptococci. f—Maas has

investigated the reactions obtained with fifteen different strains of

streptococci, cultivated in serum-pepton -water media, containing a

series of twenty-three carbohydrates, glucosides, and alcohols. The
author concludes that this method is not of any value for the classifica-

tion of streptococci.

In discussing this communication, J. Koch stated that sugar media
were useful for the diagnosis of certain streptococci, and quotes as an
instance the mannite-acidifying property of Streptococmis Imigus, He
attributes the divergence of the results obtained by different investigators

to the impurity of commercial sugar preparations.

Tellurium-media in the Diagnosis of Diphtheria.J—Schiirmann
and Hajos have investigated the value of the medium of Oonradi and
Troch for the isolation of diphtheria bacilli. This medium is made up
as follows : to a litre of water are added 10 grm. of meat extract, 5 grm.
sodium chloride, 20 grm. peptou, and 6 grm. of calcium bimaiate.

This is steamed for half an hour and filtered. Then is added glucose,

1 grm. per 100 c.cm. of filtrate. Then this fluid is added to fresh

ox-serum in the proportion of 1 to o, and 1 p.c. potassium tellurate is

added to the mixture, 2 c.cm. to every 100 c.cm. This is then heated
to 85'' C. for 15 minutes, when the medium solidifies. The action of the

calcium malate and potassium tellurate is to inhibit the growth of

intrusive organisms, while permitting that of the diphtheria bacillus.

Diphtheria colonies are black owing to their action on the medium,
liberating metallic tellurium. The authors, after comparative investi-

gations of a large number of cases, find that the use of this medium

* This subdivision contains (1) Collecting Objects, including Culture Pro-
cesses

; (2) Preparing Objects
; (3) Cutting, including Embedding and Microtomes

;

(4) Staining and Injecting
; (5) Mounting, including slides, preservation fluids, etc. ;.

(6) Miscellaneous.

t Centralbl. Bakt., Ite Abt. Ref., Ivii. (1913) Beih., pp. 258-62.

X Centralbl. Bakt., Ite Abt. Ref., Ivii. (1913) Beih., pp. 56-61.
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and of fluid media containing tellurium salts is of great service in

facilitating the diagnosis of diphtheria. They discuss the relative

merits of various enriching methods, but consider that the direct inocu-

lation of tellurium plates gives the best results.

Cultivation of the Myxobacteriaceae.*—E. Pinoy describes his

attempts to cultivate Glumdromyces crocatus, a highly developed type of

the Myxobacteriacege, upon artificial media. He found that the organism

would not grow upon ordinary sterilized media, but only in symbiosis

with lower organisms. In association with a certain micrococcus, allied

to Micrococcus latens, the organism gave good growth on artificial media.

It grew, but with less freedom, upon cultures of the micrococcus which
had been killed with chloroform.

Use of " Thermos " Flasks for Biological Work.t—V. Baldasseroni,

after alluding to the uses and structure of the thermos flask, shows

how it may be rendered useful for biological work. He advises a

spherical shape, a short neck and a case, cubical or cylindrical, lined

with felt and having at the bottom a rubber cushion (fig. 77). The

Fig. 77.

stopper, made of cork or rubber, is perforated to admit the tubes. The
tube or tubes containing the objects to be impregnated with paraffin or

to be warm-stained are placed in the flask, which is to be filled with

water of the requisite temperature. The cap is then screwed on. The
apparatus retains its heat for some hours and would be of service when
any overheating is undesirable.

Selective Medium for Cholera Vibrios. |—In recent years, a number
of authors have described culture-media which favour the growth of

* Comptes Rendus, clvii. (1913) pp. 77-8.

+ Zeitschr. wiss. Mikrosk., xxx. (1913) pp. 45-8 (1 fig.).

X Centralbl. Bakt., Ite Abt. Orig., Ixxx. (1913) pp. 202-8.
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the cholera organism whilst inhibiting that of extraneous organisms.

Dieudonne's blood-alkali-agar, the first of these, was found to be not

strictly selective, permitting the growth of other types of vibrio, of

B. pyocyaneus, and some other organisms. Moreover, it was not ready

for use until 18 hours after the plates were poured. Pilon's blood-

soda-agar is ready for use at once, is of no less selective value than

Dieudonne's medium, but its usefulness is greatly diminished by the

fact that it does not favour the growth of cholera vibrios in first culture

from the tissues.

T. Kabeshima's hsemoglobin-extract-soda-agar here described pos-

sesses the advantages of being ready for use the moment its preparation

is complete, and of being strongly selective for the causal agent of

cholera. The method of preparation is as follows. 10 c.cm. of 18 p.c.

soda are heated with 80 c.cm. of melted 3 p.c. nutrient agar for 10

minutes. This is cooled to 50° C, and a solution of 3 grm. Pfeiffer's

haemoglobin extract in 10 c.cm. normal saline is added. After thorough

mixing, the liquid is poured into seven Petri dishes. These are left

uncovered until the agar has set, and are then put into an incubator to

dry off the condensation water.

(2; Preparing- Objects.

New Method of Blood Fixation.*—H. G. Phmmer gives the follow-

ing procedure for fixing blood films.

1. Vapour Method.—Expose the film whilst wet to the vapour of a

solution of iodine in chloroform for 10 to 15 seconds, until it is dis-

tinctly yellowish. When the temperature is low the vessel should be

warmed in order to get the vapour given off freely. Place the film,

when it has become surface-dry, in chloroform, or in alcohol and ether,

equal parts, for 2 hours. This removes the iodine, and the film may be
stained. The author uses :—A. Giemsa. Three to eight drops are

placed on the film, and immediately after double the number of drops

of distilled water ; leave for 2 to 12 hours. Wash with tap-water.

Drop on two to eight drops of orange-tannin solution, and leave for

15 seconds. Wash in tap-water up to 2 minutes. Dry with filter paper.

Mount in cedar-oil or liquid parafiin.

B. Carbol-fuchsin for from 2 to 12 hours. Wash in tap-water.

Remove excess of stain with alcohol. Differentiate in oil-of-cloves

saturated with orange Gr. Wash in xylol, and mount in cedar-oil or

liquid paraffin.

C. Iron-h^ematoxylin or Kernschwarz for 24 hours.

2. Solution Method.— Make a saturated solution of potassium iodide

in * 8 p.c saline, and add iodine to saturation. Mix five to six drops of

this with 10 c.cm. of salt solution. Mix in a marked pipette equal parts

of this and the blood to be examined. (In the case of organs, small

pieces may be crushed in an equivalent quantity of the iodine solution

to form an emulsion.) Take large drops and make a thickish film.

Wait until the surface has begun to dry, and place in alcohol-ether for

2 hours. Then proceed as in the vapour method.

* Proc. Roy. Soc, Ser. B, Ixxxvi. (1913) pp. 289-91.
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Marking Paraffin Blocks.*—W. H. Harvey describes a new method
of marking" paraffin blocks for purposes of orientation or identification.

It consists in embedding in the same block as the tissue a thin pencil of

coloured paraffin-wax, having a melting-point somewhat higher than
that of the embedding mass. While the mass is molten, a length of

coloured wax pencil, sufficiently long to project above the block moulds,

is placed vertically in the liquid wax in any desired relation to the

tissue. A clear and definite mark thus persists throughout the Ijlock.

Such a means of orientation is particularly useful as a reconstruction

guide in embryological investigations.

To make the wax pencils, paraffin of a melting-point 10° C. higher

than that of the paraffin oven is drawn into lengths of glass tubing of

0*5-1 mm. in diameter. The inner surface of the glass is first of all

thinly coated with oil to prevent the wax from sticking. The tubes

when full of wax are allowed to cool, file-marked, and carefully cracked.

The pencil may be drawn out of the tubing, and kept ready for use.

Of the available pigments, some such as congo-red may be added directly

to the wax, while others must first be dissolved in melted stearic acid.

(4; Staining- and Injecting.

New Staining Method for Biliary Canaliculi.t—B.M. Vance states

that the bile canaliculi are brought out as fine dark blue or black double

lines, outlined against the lighter blue of the liver cells, by the following

method. Fix in equal parts of Zenker's fluid, without the acetic acid,

and 10 p.c. formalin, or in equal parts of 10 p.c. formalin and 5 p.c.

sublimate. After hardening, embed in celloidin and place the sections

in a dilute solution of iodine in 96 p.c. alcohol for 5 to 15 minutes.

Wash thoroughly in 95 p.c. alcohol to remove iodine. Stain with

phosphotungstic-acid-hfematoxylin (Mallory) for 12 to 24 hours. Wash
in 95 p.c. alcohol. Clear in carbol-xylol and mount in balsam.

Formula for the Chrom-osmic-acetic Acid Fluid. f—F. Zieglwallner

remarks in connexion with his article on the fixation and staining of

glycogen and its demonstration together with fat, that a convenient

formula for the alcoholic chrom-osmic-acetic acid mixture is the follow-

ing : 10 p.c. chromic acid solution in distilled water, 1*5 c.cm. ; 2 p.c.

osmic acid solution in distilled water, 4 c.cm. ; acetic acid, 1 c.cm.
;

alcohol (75 p.c), 1:')'5 c.cm.

Demonstrating Spirochgsta pallida. §—C. Levaditi was successful

in demonstrating S. jmlUda in about 9() p.c. of the cases examined.

The procedure adopted was to take a small piece of the cortex cerebri

(2-3 mm.) and tease it out in 2 or 3 drops of saline. Smears were then

examined by Burri's Indian ink method, by staining by the Fontana-

* Y. Path, and Bact., xviii. (1913) pp. 8-10.

t Anat. Anzeig., xliv. (1913) pp. 412-13.

i Zeftschr. wiss. Mikrosk., xxx. (1913) p. 72.

§ Ann. Inst. Pasteur, xxvii. (1913) pp. 577-96 (1 pi.).
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TriVjondeau method, and bj Loeffler's flagella-staining method. Good
results were obtained, and are shown in the coloured iUustration.

The Fontana-Tribondeau method is thus given. A smear is made
with the emulsion of the cortex, and then fixed for a minute in the

following fluid : acetic acid, 1 c.cm. ; formol, 2 c.cm. ; distilled water,

100 c.cm. Next it is washed in running water, and then mordanted
for :iO seconds in carbolic acid, 1 c.cm. ; tannin, 5 grm. ; distilled water,

100 c.cm. The mordant is heated until it vaporizes. After another
wash the film is treated for ?>() seconds with the following solution

heated till it vaporizes : nitrate of silver, 25 grm. ; distilled water,

100 c.cm. ; liquid ammonia, as many drops as are necessary to re-dissolve

the precipitate which is formed when the ammonia is first added. Wash
in running water and dry. The spirochaetes are brown on a yellow

ground.

The smear method is much more reliable and rapid than the

method of sections.

Method of Obtaining Pure Trypanosoma Strains.*— R. Oehler

makes further remarks upon his method of isolating trypanosomes.

This method consists of the separating off of single trypanosomes in

capillary glass tubing, and then infecting animals with these isolated

organisms. The author has made further use of his method, and has
been able by this single-organism injection method to infect animals to

the fourth passage. Incubation period and course of disease remained
unaltered. He further was able in this way, and by injecting infected

animals with various doses of salvarsan, to obtain races of trypanosomes
possessing different degrees of resistance to arsenic, to investigate the

extent to which such resistance is affected by subsequent passage, and
to compare resistant and non-resistant strains.

(5) Mounting-, including- Slides, Preservative Fluids, etc.

New Method of Mounting Microscopical Preparations.!—0.

Cepede has devised a method of mounting microscopical preparations

so that they can be examined from the upper and lower surfaces, and
by means of high powers. An ordinary slide is ground out so as to

leave an aperture 19 mm. in diameter, and in such a way that a pro-

jecting edge is left all round (fig. 78,^). On this edge is placed a

coverglass with the specimen ; this is then covered with the mounting
medium (balsam, gelatin), and then another slip (fig. 78, ^) sHghtly
larger is imposed.

In addition to the advantage of being able to examine a preparation
from the upper and under surfaces, the method will be found convenient
for stacking the slides together, so that risk of damage to the specimens
is altogether obviated (fig. 78, ,i).

Electrically -heated Object-carrier for Microscopes.J— F. G.
Cottrell describes how a small object-slide with gilded edges can be

• Centralbl. Bakt., Ite Abt. Grig., Ixx. (1913) pp. 110-11.

t Comptes Rendus, clvi. (1913) pp. 683-5 (1 fig.).

I Journ. Amer. Chem. Soc, xxxiv. (1912) p. 1328 (1 ^g.) ; and Deutsche
Mechaniker-Zeitung (1913) pp. 115-16.
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kept at any constant temperature. He introduces the slide into a kind

of india-rubber stoppered larg:e test-tube. The stopper is perforated foi

the admission of a platinum thread (anode), and of a small tube termin-

ating in a small piece of platinum foil (cathode). This small tube

contains a few drops of mercury to facilitate the passage of the electric

Jt la,ti. ne mfuii tin e«.

1
s

Fig. 78.

current introduced by a coil which sparks to at least 25 mm. The

stopper is also pierced by a small tube in connexion with an air-pump.

By regulating the current with a rheostat, and by controlling the air-

pump, the temperature of the interior, and therefore of the object-slide,

can be fixed as required. The apparatus has been found especially

convenient for the observation of crystal-formation.

(8) Miscellaneous.

Safety Mixing Cylinder.*—The practice of shaking emulsions of

infective material in the ordinary glass-stoppered measuring cyHnder is

attended with a certain amount of risk, and the subsequent removal ol

the stopper produces a fine spray of the fluid from the lip of the vessel.

To remove the danger of accidental infection from this cause, Lentz has

devised a special form of mixing cyUnder (fig. 79). It is shorter and

stouter than the ordinary type, and stands on a broad base. It is made in

70 and 100 c.cm. sizes, graduated respectively to o5 and 50 c.cm. The

* Centralbl. Bakt., Ite Abt. Orig., Ixx. (1913) pp. 108-9.
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essential safety contrivance is a glass cap, an extension of the upper part

of the stopper which protects the neck of the cylinder in the manner

Fig. 79.

shown, and receives any droplets of fluid that may be sprayed out at

the moment of withdrawal of the stopper.

Sterilization of Glycerin.*—H. Bullock has investigated the resist-

ance of spores of Bacillus subtilis to heating in anhydrous fluids such

as glycerin, oil, and similar substances. In view of the increasing use

of such materials in modern surgery, the practical value of this research

is obvious. He comes to the conclusion that in the sterilization of

* Journ. Hygiene, Cambridge, xiii. (1913) pp. 168-77.
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glycerin or oil, the use of the autoclave is of no special value, since ex-

posure to superheated steam acts no more rapidly or effectively than

simple heating of those fluids to the same temperature at ordinary atmo-

spheric pressure. Heating of spores in glycerin or oil has no greater

sterilizing action than simply heating them in dry air at the same
temperature for the same period. For the sterilization of these fluids

it is necessary to use a temperature of not less than 170° C. for at least

half an hour, or 180° C. for not less than ten minutes. The methods
commonly in use for the sterihzation of glycerin and similar fluids are

quite inadequate to secure sterility with certainty, and accordingly they

ought to be abandoned.

Bacterial Investigation of Liquids.—E. Hesse* discusses certain

improvements in his method of studying the l^acterial content of a large

bulk of liquid by means of a Berkefeld filter. The fluid to be examined
is drawn through the filter by means of a suction pump, and then a few

cubic centimetres of water sent in the reverse direction through the

filter will wash off the organisms adhering to the outer side of the filter.

Thus the bacteria present in a large quantity of fluid, are concentrated

into a few cubic centimetres. The author used at first the Berkefeld

candle No. 10^, with extra fine pores, but later he used instead a coarser

filter, treated with a fine suspension of kieselguhr, or prepared chalk.

By means of experiments on guinea-pigs, the author demonstrated the

harmlessness of prepared chalk when injected into animals.

In another place,! the author reviews all the principal methods of

bacteriological investigation of water samples by concentration and
enriching processes, and gives experimental evidence to show that by
the use of a Berkefeld candle impregnated with kieselguhr. 91 p.c. of the

organisms present in a large bulk of sample may be recovered in a few
cubic centimetres of water, from the surface of the filter.

Metallography, etc.

Microstructure of German Silver.J—0. F. Hudson describes the

structure of German silver containing 58 p.c. copper, 18*5 p.c. nickel,

23 '5 p.c. zinc ; this alloy consists wholly of the a solid solution. The
cold-rolled alloy had a highly distorted structure to which the cores of

the casting structure gave a markedly laminated appearance. Specimens

were annealed at 700° C. for 1, 10, 24, 48, and 72 hours. The usual

growth of crystal took place, and the cored appearance gradually

disappeared, though faint traces of coring could be detected in the

specimen annealed for 72 hours. The results indicate the extreme

slowness of diffusion in this ternary alloy ; diffusion is retarded by the

presence of nickel. In a communication to the discussion, H, Garland

* Centralbl. Bakt., Ite Abt. Orig., Ixx. (1913) pp. 331-4.

t Arch. f. Hygiene, Ixxx. (1913) pp. 11-28.

X Journ. Inst. Metals, ix. (1913, 1) pp. 109-19 (14 figs.).
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referred to the cored structure of ancient Egyptian bronzes, in which

recrjstaUization, but not diffusion, appeared to have occurred in the

course of some thousands of years at ordinary temperatures.

Heat-treatment of Gun-metal.*—H. S. Primrose and J. S. G.

Primrose describe experiments upon Admiralty gun-metal containing

88 p.c. copper, 10 p.c. tin, 2 p.c. zinc, the results of which indicate that

the mechanical properties may be much improved by an annealing (e.g.

at 700° C), which causes the disappearance of the S-containing eutectoid.

The annealed alloy consists solely of the a solid solution. Twenty-four

photomicrographs illustrate the structure of the alloy after different

heat-treatments.

Brasses containing Nickel. f—L. Guillet gives a more complete

account of the determination of the " coefficient of equivalence " of

nickel when added to copper-zinc alloys, and describes the microstructure

of two series of alloys containing respectively 49 and 55 p.c. copper.

The nickel ranged from to 10 p.c, and the remainder was zinc.

Comparison between the structures of the alloys as cast, and after

annealing for two hours at 750° C, indicated that annealing was essential

in order to secure homogeneity in structure. In the alloy containing

49 p.c. copper, 10 p.c. nickel, cast in sand, the (3 constituent possessed

a most distinct eutectoid structure. Acid ferric chloride solution was
used for etching.

Permanence of Structure in Copper-zinc Alloy. | — A. K. Huntington
describes the structure of copper-zinc alloy stays from the fire-box of a

locomotive. In sixteen years of use the stays had been subjected to

varying temperatures, and to constant vibration and stresses. The cored

a + /3 structure was practically identical with that of a freshly-prepared

ingot, and indicated that diffusion or recrystallization had not occurred.

Copper-antimony Equilibrium. §—H. C. H. Carpenter, in the course

of a complete revision of the copper-antimony equilibrium, has relied

Constituent
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largely upon the microscopic examination of annealed and quenched

specimens. Six weeks annealing was found to be sufficient to establish

equilibrium. The ^ constituent only occurs above 430^ C. The soHd

solubility of antimony in copper is much higher than has previously been

suspected. The accompanying table describes the constituents of alloys

annealed to equilil)rium at 400° C.

Granular Pearlite.*—H. Hanemann and F. Morawe find that

granular pearlite may be formed in steel by any one of four different

treatments :—(«) by very slow cooling through Ar^ ; {h) by repeated

heating and cooling through A^\ {c) byre-heating quenched steel at

650' to 700* C. without exceeding Ac^ ; {d) by long anneahng of

lamellar pearhte at temperatures just below Acj. Small pieces of steel

containing 0*86 p.c. carbon were drawn at different speeds from the hot

to the cold end of a tube (one end of which was inserted in a Heraeus

furnace at 900° C), to obtain different rates of cooling, and were then

examined microscopically. When the speed of cooling through kx^ did

not exceed 0*5° C. per minute, the pearlite was wholly s^ranular ; some-

what faster cooling gave mixtures of granular and lamellar pearlite. In

steels in which the carbon-content is higher or lower than in the eutectoid,

granular pearlite is more readily formed owing to the separation above

Ar^ of excess cementite or ferrite.

Tenacity, Deformation, and Fracture of Soft Steel at High
Temperatures, f—W. Rosenhain and J. C. W. Humfrey have studied

the tensile properties, at high temperatures, of a sheet steel containing

* 1 p.c. carbon, and record the microscopic observations made upon the

specimens. The test pieces were strips cut from thin sheet ; they were

polished on one face, heated in a vacuum to the required temperature,

broken rapidly or slowly, and cooled rapidly or slowly, as desired. As

the enlarged ends of the test piece underwent the same treatment as

the strained portion, unstrained specimens were in each case available

for examination and comparison. Owing to the heat-reliefs developed,

combined with the effects of strain and of the vacuum-etching incidental

to the method, it was unnecessary to etch the specimens. Substantial

confirmation of the amorphous cement theory of crystal boundaries was

obtained.

At temperatures well above Ax^ the material behaved as an aggregate

of crystals, themselves relatively strong, embedded in a viscous fluid.

The allotropic change occurring at Arg coincided with a marked weaken-

ing of the crystals, the cement apparently being unaffected. Thus

below Arg the cement was stronger than the crystals, and strain occurred

chiefly within the crystals, slip bands being formed. The behaviour of

the specimens was much the same in the a range as in the ^ range.

Below Aro the strength of the material was found to be largely dependent

on crystal size, unless the rate of straining was extremely slow, when

the influence of crystal size practically disappeared. Measurements of

crystal size were made by tracing upon a screen the outhnes of the

* Stahi und Eisen, xxxiii. (1913) pp. 1350-5 (9 figs.).

t Journ. Iron and Steel Inst., Ixxxvii. (1913, 1) pp. 219-314 (50 figs.).
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crystals in a magnified image of the heat-relief projected upon the

screen bj means of a projecting Microscope. The total area, measured
by a planimeter, was divided by the number of crystals in it. The
comparative vagueness of the slip bands observed in specimens which
had been maintained at a high temperature for some time after straining,

is ascribed to the volatilization of metal from the surface in the high
vacuum employed.

Crystallization of Steel.*—F. Giolitti's experiments lead him to

differ fi'om Belaiew as to the process of crystallization in steel, which
would rather appear to consist in the formation of mixed crystals from
the melt, and the subsequent separation of the ferrite or cementite from
the mixed crystals. Slow cooling after eight hours heating at 1000" C.

favours the formation of Widmannstatten's figures in steel containing
0*32 p.c. carbon, while rapid cooling renders them less perfect.

Microstructure of Steels.f—Bres describes the microstructure of

four steels, each containing about 2 * 6 p.c. nickel, * 6 p.c. chromium,
• 2 p.c. carbon. In spite of their similarity in composition and heat-

treatment, their mechanical properties differed widely, and corresponding

differences were found in their microstructure. In the cast condition,

one of the steels consisted of large areas of ferrite and well-formed
pearlite. The pearlite in the other steels was more finely divided and
confused in structure. These differences were found to persist after

rolling at a high temperature, and throughout an experimental series

of hent-treatments. It appears that in steels of similar composition,

differences in initial structure, which cannot be removed by mechanical
or thermal treatment, may occur.

A. Portevin J has examined the two steels which differed most
widely after forging and annealing, and gives photomicrographs illustrat-

ing the marked difference in microstructure at high magnification.

Influence of Phosphorus upon the Properties of Mild Steel.

§

E. d'Amico has studied numerous properties, including microstructure,

of twelve mild steels containing 0*01 to 1 • 21 p.c. phospliorus, the

carbon being about 0" 13 p.c. Specimens were examined as rolled, after

annealing and after quenching. Phosphorus above 0*6 p.c. caused
irregularity in the distribution of the ferrite and pearlite. The ferrite

crystals were large in the phosphorus-rich alloys. Surrounding each
pearlite mass, in the phosphorus-rich alloys, was a zone of ferrite dis-

tinguishable from tlie remainder of the ferrite by its lower level in etched
specimens. It is suggested that the zone is more rich in phosphorus
than the rest of the ferrite.

Influence of Heat-treatment upon Cold-worked Mild Steel.||—P.

Goerens has studied the microstructure, in addition to numerous other

* Atti Accad. Sci, Torino, xlviii. (1912-13) pp. 413-33, through Science Abstracts,
Section A, xvi. (1913) p. 393.

t Rev. Metallurgie, x. (1913) pp. 797-807 (18 figs.).

: Rev. Metallurgie, x. (1913) pp. 808-10 (2 figs.).

§ Ferrum, x. (1913) pp. 289-304 (33 figs.).

11
Ferrum, x. (1913) pp. 226-33, 260-70 (21 figs.).
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properties, of cold-drawn steel wire containing 0*08 p.c. carbon, before

and after annealing at various temperatures. Tlie so-called fibrous

structure is rapidly replaced by a granular structure when the tempera-

ture reaches 520° 0.

Cold Flow of Steel.*—P. Longmuir has studied the structural and
other effects of wire-drawing of steel. Both ferrite and pearlite are

mobile within the limits of cold flow. Each annealing heals the effect

of cold-work, but the crystals do not regain their original size, the

structure becoming finer as the wire decreases in diameter. It is

doubtful whether cementite, present in high carbon steels, yields at all

in drawing.

Influence of the Metalloids on Cast Iron.f—H. I. Ooe has studied

the properties of fifty-four cast irons, containing varying quantities of

silicon, sulphur, phosphorus, and manganese, and describes their micro-

structure. The crystallization of iron-carbide in the form of thin plates

is illustrated by a photomicrograph of a specimen containing 1'6 p.c.

silicon, 1*7 p.c. phosphorus, heat-tinted.

Influence of Sulphur on the Stability of Iron-carbide.J—W. H.
Hatfield has made a microscopical and chemical study of the changes

occurring in a number of cast irons containing different percentages of

sulphur, silicon, and manganese, submitted to different heat-treatments.

In etched or unetched sections the cementite, pearlite, and sulphide

could not readily be identified at the same time. Sections were there-

fore prepared by heat-tinting. When heat-tinting was carried to the

correct degree, the cementite carbide became brownish-purple, the

pearlite a very pale brown, and the sulphide assumed a pale blue tint.

The microstructures are described in detail and illustrated with photo-

micrographs. The author concludes that the increased stability at high

temperatures conferred upon iron-carbide by the presence of sulphur

in the alloy is due to a chemical action, and is not caused by the

mechanical action of sulphide films. The effect is probably due to the

small percentage of sulphur associated with the carbide crystals. It is

suggested that the effect of silicon in neutralizing the action of sulphur

may be explained by the formation of a silicon sulphide.

Crystallization of Metals.§—C. H. Desch describes a method of

studying crystal skeletons in metals in three dimensions. Serial sections

are photographed and the crystal is reconstructed as a model. The form

of a eutectic is generally determined by the crystallizing power of one

component, the other serving as a filling material. Illustrations are

furnished by the copper-antimony and copper-phosphorus alloys.

* Journ. Iron and Steel Inst., Ixxxvii. (1913, 1) pp. 93-117 (28 figs.).

t Journ. Iron and Steel Inst., Ixxxvii. (1913, 1) pp. 361-81 (10 figs.),

t Journ. Iron and Steel Inst., Ixxxvii. (1913, 1) pp. 139-68 (31 figs.).

§ Proc. Roy. Phil. Soc. Glasgow, xliii. (1911-12) pp. 107-20, through Journ

Chem. Soc, civ. (1913) p. 567.
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Growth of G-rain in Metals and Alloys.*—F. Robin gives a more
extended account of the work previously summarized.t Crystal growth,

and in particular the development of abnormally large crystals by the

annealing of cold-worked specimens, has been studied in tin, lead, zinc,

aluminium, copper, and iron, and in numerous binary alloys of these

metals with other metals. While great irregularities in the rate of

growth of crystals were observed, it would appear that when a uniformly

cold-worked metal is annealed at different temperatures, large grains are

obtained at the temperature at which annealing begins, and also at a

temperature just below the melting-point, a minimum grain-growth

occurring at some intermediate temperature. Deformed crystals have a

remarkable capacity for growth when annealed, and appear to grow most
readily at the expense of neighbouring undeformed crystals. Solid

solutions resemble pure metals in their development of crystallization on
annealing, but do not as a rule show such rapid growth of crystals as

pure metals.

Microscopic Examination of Coal.J—A. Wahl and P. Bagard have

applied metallographic methods to the investigation of the constitution

of coal. After plain polishing or polishing in relief no structure was

visible. Immersion in warm pyridine, for a length of time depending

on the character of the coal, developed a distinct banded structure in

some of the polished specimens. The method appears to be capable of

yielding information as to the degree of homogeneity of certain coals.

Rev. M6tallurgie, x. (1913) pp. 722-68 (48 figs.).

t See this Journal, 1913, p. 109.

i Comptes Rendus, clvii. (1913) pp. 380-1 (2 figs.).
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Notes on the Family Cathypnidm.
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Plates XXII and XXIII.

During this year I have published reports on the Cathypnidae

of South America and of Australasia in this Journal. Descrip-

tions were given of about 30 species, many of them previously

undescribed (35), (36)*

* The figures in brackets refer to the Bibliography at the end of the paper.

EXPLANATION OF PLATE XXII.

Fig. 1. — Cathy2)na loftiana si^.n.

,, 2a.

—

G. pap2iana sT^.n. Dorsal view.

,, 26. Ditto. Lateral view.

,, 2c. Ditto. Side of toe.

„ 2d. Ditto. Toe, dorsal.

,, 3. —C. mira sp. n. Dorsal view.

,, 4a.

—

C. ploenensis. Dorsal view.

,, 4&. Ditto. Ventral view.

,, 5. —C . sulcata {?) . Dorsal view.

,, 6. —C. clara. Fully extended.

,, 7a.—C. inermis. Dorsal view.

„ 76. Ditto. Foot.

,, 8a.— C. brevis sp.n. Dorsal view.

,, 86. Ditto. Foot.

,, 9. —Monostyla falcata sp n. Dorsal view.

,, 10. —M. constricta s,-^.n. Dorsal view.

,, 11a.

—

M. turbos^. u. Dorsal view.

,, 116. Ditto. Ventral view.

,, lie. Ditto. Lateral view.

,, lid. Ditto. Optical section.

„ lie. Ditto. Toe.

(All figures magnified 260 diam.)

Dec. 17th, 1913 '
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Mr. Kousselet suggested that I might supplement this work by
a monographic study of the family. Time and circumstances made
this impossible, and it was decided to contribute what I could to

the knowledge of the group by publishing figures of all the >species

I had seen, apart from those illustrated in the two papers above

mentioned. These amounted to about a score of species, so that

in the three papers, including the present one, fifty species of the

family are illustrated and described. Twenty-two of these are

species previously undescribed.

A critical list which I have made of the species in this family,

from which I exclude all names which are certainly synonyms and
all which are insufficiently described, contains only sixty-seven

species, including all my new species. Some half-dozen or more
of those in this list are almost certainly unrecognizable, though I

have not felt justified in excluding them, as they possess sufficiently

distinct characters if we could have confidence in the observations.

In describing some of the new species, it is quite likely that I

have bad under observation animals previously described, but if

so, described in such a manner that it is impossible to detect the

identity.

Some species have been described without accompanying
figures. All of these I reject without hesitation, as I consider it

quite impossible to make a description of a species which shall

serve for certain identification without the assistance of a figure.

Tlie figure is the important thing ; the written description merely
an explanation of the figure, calling attention to characters which
might be overlooked.

We are all aware how defective many drawings of new species

are. It would be easy to give instances of works in which the

descriptions and figures are mutually contradictory, but at any rate,

when a figure is given you have something with which you can

compare the animal you are observing, and if you find them to be

quite different you should be safe in assuming that your animal is

distinct.

Allowance must be made for the earliest observers, when
Microscopes were primitive, and it was not suspected that species

were so numerous as to need careful discrimination. Such allow-

ance has been made in establishing a number of the Miillerian and
Ehrenbergian species, which could not be certainly identified from
the simple outlines given. These pioneers were conscientious

observers.

Surely moderns need not claim such indulgence now that Micro-

scopes have improved so greatly, and they ought to know that close

observation is necessary. If a man can neither observe carefully,

nor describe faithfull}^ nor draw accurately, surely he might leave

the poor beasts alone.

It is undoubtedly the case that with the great increase in the
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number of species in almost all families of Eotifers, much closer

observation is necessary than was formerly the case. I do not

mean to say that I, for my part, would distinguish species on
narrower differences, -but that, by closer examination, minute but

good characters are detected which are readily overlooked Vjy

anyone not a specialist.

In short, it is necessary to specialize in certain groups if one is

to identif}'' species with certainty. Even in the Cathypnidae, which
is not one of the largest families, it requires a great deal of study

before one is qualified to identify the sixty odd species, besides

taking into account the forty odd synonyms and rejected species.

The main object of this paper is to describe all the species I

have observed, and not previously described by me. In these

three papers in the Journal we have about fifty species of Cathyp-
nidae all observed by the same pair of eyes, and all drawn (a very

important point) to the same scale.

I would have liked to give some sort of key to the species, but

that would be rather a difficult matter, requiring more sifting of

material than I have time for.

A great proportion of the material used in preparing this paper

has been drawn from Mr. Eousselet's collection. This paper should

properly have been written by him, but that he would not under-

take it.

With his usual kindness, Mr. Eousselet turned over to me all

the Cathypnidpe in his collection to do what I would with, and he

has throughout given me the benefit of his critical opinion on
specific values.

In the collection I found a good number of unknown species,

which are here described, some of them having no known habitat

except " the Eousselet collection," specimens having reached Mr.

Eousselet without data of localities, or having lost their labels.

The finding of these species in the collection was not merely

a lucky chance for me. They were there because Mr. Eousselet

knew enough about the Cathypnidie to see that the animals looked

different from the species he knew, and so to isolate and mount them.

I have also to thank Mr. Bryce for sending to me a number of

the original specimens of his new species, and for critical advice

about specific values in a family he knows well.

Mr. Harring, of Washington, has assisted with advice and
bibliographical references, and I have seen many of his American
specimens by favour of Bryce and Eousselet.

Specific Characters.

I have no intention to consider the structure of the Cathypnidse,

except in so far as is necessary for the identification of species. I

know of no case in which there is anything characteristic in the

2 2
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internal structures, and I have omitted these details from all

drawings, as they would only obscure the structure of the lorica,

in which all specific distinctions are found.

The lorica, into which the head can be completely retracted,

consists of a dorsal and ventral plate, connected by a flexible

membrane, and a posterior prolongation usually supposed to be
part of the ventral plate, but which I believe to be really the

dorsal plate of a second segment. The lateral view (see figs. 2h

and 13^) always confirms this theory of the relation of parts.

The anterior margin of the lorica, which can only be seen when
the head is retracted, affords one of the best and most constant
specific characters, and therefore for systematic purposes the

animals are always represented fully contracted.

Cathifpna lofuana (fig. 1) is the most suitable figure to illustrate

the structure of the lorica. The dorsal plate, which in this species

is narrower than the ventral, is indicated by a darker line. Its

posterior border is almost invariably a very flat convex, rarely

more rounded (figs. 6, 8, 9). The lateral margin is sharply
defined till it approaches the anterior margin. Sometimes it can
be traced clearly to the anterior margin (figs. 3, 15, 17, etc.), but
often, as in (7. lofuana^ it is bent or curved inwards and disappears

before reaching the anterior margin. It is a problem I offer to

students to determine the anterior limits of the dorsal plate in such
cases.

The ventral plate terminates anteriorly in angles, rarely

rounded off (figs. 11, 16, etc.), often produced as little spines

EXPLANATION OF PLATE XXIII.

Fig. 12a.

—

Gathyiyna stokesii. English form ; dorsal view.

,, 125. Ditto. English form; ventral view.

,, 12c. Ditto. American form ; dorsal view.

,, 12d. Ditto. Lateral view.

„ 12e. Ditto. Lateral view of toes.

,, 13a.

—

C. signifera. Dorsal view.

,, 136. Ditto. Lateral view.

,, 14a.

—

C. ohioensis. Dorsal view.

„ 146. Ditto. Toes.

,, 15. —C. brachydactyla. Dorsal view.

,, 16. —C. ligona.

,, 17. —C. spinifera.

„ 18. —C. deiyres^a.
'

,, 19a.—C. muscicola. Dorsal view.

,, 196. Ditto. Ventral view.

„ 19c. Ditto. Toes.

,, 20a.

—

Monostyla sp. (?)

,, 206. Ditto. Front of lorica more enlarged.

,, 21a.

—

M. rohusta. Dorsal view.

„ 216.— Ditto. Toe.

(All figures magnified 260 diam.)



JOl'k'X. R. MICR. SOC. 1913. PI. XXIII.

J. Murray del. ad nat. London Etching Co., Ltd., Eng.

FAMILY CATHYPXID.E.





Notes on the Family Cathypnidfe. By J. Murray. 549

(figs. 1, Sa, 12, 13, etc.). The dorsal plate rarely also terminates

anteriorly in angles or spines (C. luna, M. lunaris, Jf. hamata, etc.).

The membrane connecting the two plates is usually folded in,

making the lateral and posterior sulci (indicated in fig. 1 by
dotted lines). A line can be seen running upwards and outwards
from the posterior angles of the dorsal plate to the ventral plate.

I l}elieve that the ventral plate proper ends at this line.

The ventral plate, as thus defined, is always shorter than the

dorsal ; that is to say, the dorsal projects farther back.

Some species have no sulcus, the membrane not being folded

in, but passing straight across from plate to plate (C. hastata,

M. bidla).

The posterior prolongation, which is seen in almost all the

figures as a rounded lobe between the end of the dorsal plate and
the toes, is the part that Gosse refers to as a "shelly boss." I

refer to it provisionally simply as the '* posterior lobe." Gosse

suggests that this part may be the basal joint of the foot, which
seems likely enough when we consider the lateral views.

Underneath this boss is a smaller part, usually considered to be

the whole of the foot. It appears to consist of one or two short

joints. It bears the toe or toes, which are longer or shorter,

straight or curved, shouldered or not.

The dorsal plate is either quite plain on the surface, or more or

less wrinkled or faceted. The faceting is always symmetrical, and

is constant for each species. The commonest pattern is that shown
in the figure of C. ohioeiisis (fig. 14«). The central markings are

irregular hexagons, those towards the margins more obscure.

Other patterns of facets are found in C. mira (fig. 3), C. nitida,

C. signifera (fig. 13rt), C. spinifera (fig. 17), etc. Some are simply

sulcate dorsally (figs. 5, 6, 9, etc.). some are wrinkled ((7. flecdlis,

etc.). M. turbo (fig. 11a) has peculiar transverse wrinkles.

The ventral plate has always some wrinkles, usually character-

istic for each species.

In describing a species the chief points to be noted are—the

general form ; relative width of dorsal and ventral plates ; depth

of sulcus ; form of anterior margins, dorsal and ventral if different,

and if bounded by spines ; anterior termination of dorsal lateral

margin ; faceting'or not of dorsal plate ; form and prominence of

posterior lobe; form of toes, if straight or curved, tapering,

shouldered, or clawed ; depth of lorica dorso-ventrally.

The principal dimensions which should be taken are—total

length of contracted lorica, length of dorsal plate, length of toe,

breadth of dorsal plate, ventral plate, and of anterior border, angle

to angle.

The dorsal and ventral anterior margins should be distinguished

when they differ. What appears to be the dorsal anterior margin

usually consists largely of the edge of the connecting membrane.
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It is very general in the family for the dorsal plate to be

narrower than the ventral at its extreme front, although it may be

wider below (see figs. 2, 3, 10, etc.), I only know a few species in

which the dorsal plate is wider in front than the ventral

—

M. obtusa,

M. turho (fig, 11a), 0. sulcata (fig. 5). In (7. ploenensis the plates

are exactly equal in front.

A careful drawing should acompany every description of a new
species.

LIST OF SPECIES STUDIED.

Britain.

Cathypna stokesii Pell. C. inermis Bryce.

G. ploenensis Voigt. G. muscicola Bryce.

G. hornemanni Ehr. C. hrevis sp. n.

G. ligona Dunlop. G. spinifera Western.

G. sulcata Gosse. Monostyla closterocerca Schmarda.

G. depressa Bryce. M. falcata sp. n.

G, clara Bryce. M. turho sp. n.

Germany.

Monostyla constricta sp. n.

Africa.

Gathypna lofuana sp. n. Lofu River, Tanganyika.

India.

Monostyla cochlearis Murray. M. asymmetrica Murray.

New Guinea.

Gathypna papuana s'p.n.

United States.

Gathypna signifera Jennings. G. stokesii Pell.

G. ohioensis Herrick. Monostyla rohusta Stokes.

Locality Unknown.

Gathypna mira sp. n. In Rousselet's Collection.

G. hrevis sp. n. Ditto.

Note.—All figures in the Plates accompanying this paper have
been drawn on a uniform scale (excepting some enlargements of

the toes to show details) and then reduced by photography to a

magnification of 260.
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Cathypna lofuana sp. n. Plate XXII, fig. 1.

Specific Charctcters.—Large, oblong ; dorsal plate narrower,

truucate behind. Anterior margins shallowly excavate, with small

lateral spines. Posterior lobe of lorica trefoliate. Lateral margin

of dorsal plate abruptly bent near the anterior border, not reaching

to it. Toes about half the length of lorica, tapering, with sharp

shoulder and short claw. Lateral and posterior sulci deep.

Description.—Length of contracted lorica 150//,, of dorsal

plate 120 fjL, of toe 65 /a ; breadth of dorsal plate 105 /x, of ventral

plate 115 yLt, of anterior border 80 /a.

The ventral plate is widest in the middle, the dorsal nearer

the front. The anterior border shows at each side a sigmoid curve

reaching to near the median line, and in the middle a short convex

piece.

0. lofuana has most resemblance to G. luna and C. curvicornis.

G. luna has the dorsal plate wider, and is more deeply excavate

in front. G. curvicornis has longer toes, with obscure shoulder and
claw. The 3-lobed posterior end of the lorica and the peculiar

abrupt inbending of the margin of the dorsal plate in front sufi&ce

to distinguish this species from all others.

Halitat.—The Lofu Eiver, Lake Tanganyika. Collected on

the third Tanganyika Expedition, under Dr. Cunington, 1904-1905.

I found the specimen, unnamed, in the collection of Mr. Eousselet,

who kindly placed it at my disposal.

Gathypna papuana sp. n. Plate XXII, figs. 2a-2d.

Specific Gharacters.—Short and round, truncate in front. Dorsal

plate nearly circular, truncate both ends. Ventral slightly

narrower. Dorsal anterior margin slightly excavate and undulate
;

ventral elevated above dorsal except in the middle, where there is

a deep incision. Sulcus moderate, posterior lobe short, rounded.

Toes short, with shoulder and claw, the shoulder bearing a small

spine.

Description.—Length of contracted lorica 105 p., of dorsal plate

95 fjL, of toe 50 fx ; breadth of dorsal. plate 100 p, of ventral plate

92 /x, of anterior margin 80 /x.

The ventral plate is oblong, and very little diminished in front,

making a very wide anterior border. The dorsal lateral margin

is evenly rounded in front, and can be traced almost to the anterior

border.

G. papuana is very similar to G. luna, but has a quite different

anterior border, wider, less excavate, and of peculiar outline. It

is smaller, and relatively shorter and broader.

Habited.—New Guinea. Placed at my disposal by Mr. Eousselet.
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C. ploenensis A^oigt (50). Plate XXII, figs. 4a-45.

Syn. Distyla ploenensis Voigt.

Description.—Large, oblong, dorsal plate broader, posterior

border narrow. Posterior lobe small, rounded. Anterior border

straight, bounded by small spines. Toes half length of lorica, from

broad base suddenly narrowed and near tlie points more rapidly

tapered. Lateral sulcus shallow, posterior deep. Dorsal plate

faceted.

Length of contracted lorica 135 yu,, of dorsal plate 125
fj,,

of toe

65 /i; breadth of dorsal plate 90 /a, of ventral plate 80//,, of ante-

rior border 65 /x.

The dorsal plate is of the same width as the ventral in front,

so that the frontal spines belong to both. The dorsal facets form

the pattern commonest in the order, as in C. stokesii, C. ohioensis,

etc., but the proportions are peculiar, some of the anterior and pos-

terior facets being elongated at the expense of the middle ones.

Habitat.—Scotland.

C. signifera Jennings {^6). Plate XXIIT, figs 13«, 135.

Description.—Fairly large. Dorsal plate broader. Anterior

margin flatly convex, between small curved spines. Posterior lobe

prominent. Toes long, slender, straight, acute, not shouldered.

Dorsal plate faceted, the facets bordered by large papillae.

Length of contracted lorica 130 /a, of dorsal plate 110 /i,, of toe.

55 /i ; breadth of dorsal plate 85 yu,, of ventral plate 75 /i, of ante-

rior border 65 /a.

The facets appear to- form a distinctive pattern, distinct from
that of C. stokesii or C. rnira, but I could not distinguish any ex-

cept those near the anterior and posterior borders. The papillae

also occur on the ventral surface, following the lines of the

wrinkles.

Drawn from a specimen collected by Mr. Harring, and given
to me by Mr. Eousselet.

Cathypna ohioe^isis Herrick (2^. Plate XXIII, figs. 14a, 14^.

Description.—Of medium size, ovate, produced behind into

truncate process. Dorsal plate wider, tessellated. Anterior
margins straight, bounded by conspicuous spines. Toes short.

Length of contracted lorica 135 yit, of dorsal plate 100 /a, of toe

35 yu, ; breadth of dorsal plate 80 /x, of ventral plate 70 /x, of anterior

margin 45 /x.

The dorsal margin cannot be traced quite to the front. The
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tessellation is on the same general plan as that of C. stokesii, 0.

ploenensis, etc. The toes are slender, slightly enlarged at ])ase,

hardly tapering except near the acute points.

Studied from specimen in Mr. Eousselet's collection.

Cathypna sfokesii Pell (JS). Plate XXIII, figs. 12^/-12e.

Description.—Of medium size, oval. Dorsal plate broader,

tessellated, anterior margin convex, between prominent spines,

ventral margin excavate in a flat V. Posterior lobe produced into

a forked process : toes slender, of moderate length.

Length of contracted lorica 125-135 yit, of dorsal plate 100 /jl,

of toe 45 fjL ;
breadth of dorsal plate 75 fi, of ventral plate Q^j jjl,

of anterior border 50 yn.

The faceting is of the pattern commonest in the family, as in

G. ploenensis (fig. 4«), C. ohioensis (fig. 14a), etc. The anterior

margin is nearly straight, flatly convex (fig. 12a), or broken into

three short convex sections (fig. 12c). The toe is expanded at the

base, then scarcely tapering till near the acute point.

The American form (fig. 12c), has the posterior processes straight

and acute. The English form (fig. 12a) has them slightly incurved,

shorter, and less acute. I can see no other differences between the

two.

I have drawn the American variety from specimens in Mr.

Eousselet's collection, the English form from a specimen given me
by Mr. Stevens of Exeter, who discovered it in this country.

Cathypna mira sp. n. Plate XXII, fig. 3.

Specific Characters.—Of medium size, pyriform. Dorsal plate

broader, oval, truncate at both ends, the lateral border reaching to

frontal margin, but curved downwards again. Anterior margin

straight, between short broad spines. Posterior lobe of lorica very

prominent. Toes short, shouldered and clawed. Faintly faceted

dorsally on an unusual pattern, and punctate.

Description.—Length of contracted lorica 130 fx, of dorsal plate

100 /A, of toe 85 /x; breadth of dorsal plate 94 /i, of ventral plate

80 fjb, of anterior border 60 jx.

The dorsal margin is very unusual in merely touching the

anterior edge and curving away from it again. The pattern of the

dorsal faceting is quite peculiar, having median facets where other

species, such as C. ploenensis (see fig. 4a), have pairs, and vice

versa. The facets are almost flat, not separated by ridges. The
anterior spines are broad, with a sigmoid curvature on the inner

side. In the figure the dots are shown only on a few of the facets,

in order not to obscure the pattern.
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Habitat.—Unknown. Several slides of the species are in Mr.

Eousselet's collection, without the localities noted.*

Cathypna hrachydactyla. Stenroos {46). Plate XXIII, fig. 15.

Description.—Fairly large, somewhat rhomboid. Dorsal plate

narrower than ventral. Anterior border straight, bounded by
small spines. Posterior lobe very prominent. Toes short, broad,

tapering, acute.

Length of contracted lorica 135 /x, of dorsal plate 105 /i, of toe

30 /a; breadth of dorsal plate 90 /x, of ventral plate 100 /x, of

anterior border 55 /x.

Drawn from specimen in Mr. Eousselet's collection, found in

material collected by Mr. Lucks, near Danzig.

Cathyfna ligona Dunlop {12). Plate XXIII, fig. 16.

Description.—Oi moderate size. Dorsal plate much narrower
than ventral, truncate both ends. Sulci shallow. Posterior lobe a

broad hyaline process, with almost straight posterior border. Toes
short.

Length of lorica llO /x, of dorsal plate 90 fx, of toe 25 /x

;

breadth of dorsal plate 78 fi, of ventral plate 90 /x, of anterior

border 68 /x, of posterior process 60 /x.

Habitat.—Fort Augustus, Scotland ; drawn from specimen in

Mr. Eousselet's collection. (Eeceived from Mr. Dunlop, Gfeenock.)
As the animal had died extended I cannot show the contracted

form of the anterior margin.

Cathyjpna spinifera Western {51), Plate XXI II, fig. 17.

Description.—Of moderate size, elongate. Dorsal plate much
narrower than ventral, faceted, truncate both ends. Anterior

margins nearly straight. Posterior lobe small, narrow, truncate.

Toes very short, tapering, acute. Lateral sulcus moderately deep.

Length of lorica 120 /x, of dorsal plate 110 /x, of toe 15 /x

;

breadth of dorsal plate 55 /x, of ventral plate 70 /x, of anterior

border 50 /x.

Two recurved prickles near posterior end of membrane. The
dorsal facets are few and large, quite unlike those of other species.

The figure is drawn from a specimen in Mr. Eousselet's collec-

tion. The species has been well described, and illustrated by good
figures by Mr. Dixon-Nuttall. My figure is here reproduced in

order to show all the species to one uniform scale.

* Since writing this paper I have f?een abundance of specimens in Mr. Earring's
collection in Washington, so that it is likely that Mr. Eousselet's examples emanated
from this source.
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Catliypna depressa Bryce (S). Plate XXIII, fig. 18.

Syii, Distyla deijvessa Bryce.

Description.—Of moderate size, oblong. Dorsal plate slightly

narrower. Anterior margins nearly straight. Posterior lobe broad,

obscurely three-lobed. Toe short, from broadish base abruptly

contracted, then tapering to near point, then drawn out to fine

point.

Length of lorica 115 /a, of dorsal plate 100 /a, of toe 45 /x
;

breadth of dorsal plate 70 /x, of ventral plate 75 /x, of anterior

border 50 /x.

This meagre description is taken from a specimen lent to me
by Mr. Bryce. It had died partly extended, so that I could not

see the frontal spines which Mr. Bryce noted. In front of the

lorica can be seen the hyaline plates which protect the head, as I

have figured them in G. leontina.

As the specimen could not be turned I was unable to see the

principal specific character—the great dorso-ventral flattening.

Cathypna hrevis sp. n. Plate XXII, figs. 8a, 86.

Specific Characters.—Very small, shortly pyriform. Dorsal

plate wider, faceted, roundish, truncate in front. Anterior border

convex, between small sharp incurved spines. Toes widely diver-

gent, curved, tapering, shouldered and clawed.

Description.—Length of contracted lorica 70 /x, of dorsal

plate 60 /x, of toe 20 /x; breadth of dorsal plate 65 /x, of anterior

border 55 /x.

The dorsal outline shows undulations which are due to faceting,

but that can only be faintly seen in front. The two frontal

margins coincide. The posterior lobe is short and broad. The

toes are abruptly bent outwards a little way from the base, then

curved backwards. The shoulder of the toe sometimes appears

double, sometimes single, and on the inner side.

Habitat.—Scotland; and without locality in Mr. Eousselet's

collection.

Cathypna muscicola Bryce (3). Plate XXIII, figs. 19a-l\)c.

Syn, Distyla muscicola Bryce.

Description.—Very small, narrowly oval. Dorsal and ventral

plates of equal width, both with undulate outlines. Anterior

margins nearly straight, between minute spines. Posterior dorsal

border undulate
;

posterior lobe short, rounded. Toe relatively

long, from broad short base tapering to very slender points.
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Length of contracted lorica 62 />t, of dorsal plate 55 /x, of toe

30 /x; breadth of dorsal plate 35 fi, of anterior margin 22 yu,.

The undulate margins should indicate faceting, but I cannot
see that on the surface. As in G, ploenensis the two plates exactly

coincide in front. There are characteristic wrinkles on the ventral

plate (fig. 19&).

Habitat.—In Mr. Rousselet's collection.

Oathypna clara Bryce (6). Plate XXII, fig. 6.

Syn. Distyla clara Bryce.

Descrijytion.—Small, lorica bottle-shaped, with a shortly oval

trunk and a smaller frontal portion separated by a neck, rounded-
behind. Dorsal plate much wider, longitudinally sulcate. Pos-
terior lobe short, rounded. Toes short, tapering, curved.

Length of lorica 90 /x, of dorsal plate 83 jn, of toe 25
fji,

; breadth
of dorsal plate 55 /x, of ventral plate 40 /x, of frontal margin 35 /x.

Studied from a fully-extended specimen. The separation of

part of the lorica, apart from the head, is a unique character. The
ventral plate has a constriction behind the middle.

How far the characters of this specimen are individual, and
due to its condition, I cannot tell. It seems like an animal in its

proper shape, but Mr. Bryce's figures, drawn from the living

animal, do not show the constriction.

Hahitat.—In Mr. Rousselet's collection ; one of Mr. Bryce's
specimens.

Cathypna inermis Bryce (-5). Plate XXII, figs. 7a, Ih.

Syn. Distyla inermis Bryce.

Description.—Small and very narrow; dorsal plate much
narrower than ventral, widest in front, truncate both ends. Ven-
tral plate parallel-sided for two-thirds of length, diminishing to

front. Posterior lobe very prominent, round. Toes short, parallel-

sided half-way, ra})idly tapering to very long slender points.

Length of lorica 75 /x, of dorsal plate 62 /x, of toe 25 /x ; breadth
of dorsal plate 22 /x, of ventral plate 33 /x, of anterior margin of

lorica 20 yix.

Studied from a fully-extended specimen ; it is not fairly

comparable with other conti'acted species. It is evidently a very
distinct species, with its long narrow dorsal plate, prominent
posterior lobe, and long pointed toes.

It is a difficult animal to interpret, being apparently soft and
flexible in life. It was after considerable difficulty that I arrived
at an understanding of the dorsal plate, and of its relation to the
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posterior lobe. The latter is large, and separated by a deep cou-

striction from the trunk. There is a " hood " as in M. galeata, etc.

Hahitat.—In Mr. Eousselet's collection. Probably one of Mr.

Bryce's original specimens.

Gathypna sulcata Gosse {^3). Plate XXII, fig. 5.

Description.— Small, shortly oval, truncate in front. Dorsal

plate much broader than ventral, even at extreme front, longi-

tudinally sulcate. Toes short, tapering, acute.

Length of contracted lorica 80 /i, of dorsal plate 70 fi, of toe

32 //, ; breadth of dorsal plate 70 yLt, of ventral plate 45 yLt, of frontal

margin 50 yLt.

This is a very doubtful identification, made on the strength of

the longitudinal sulci and narrow ventral plate. Gosse shows
minute frontal spines and toes, not tapering. His representations

of toes in this family are, however, unreliable, as, for instance, in

the figure of M. lunaris.

Hahitat.—Top of Eonas Hill, Shetland.

Monostyla constricta sp. n. Plate XXII, fig. 10.

Specific Characters.—Fairly large, roundish ; dorsal plate broader

in middle than ventral, much incurved in front, truncate behind.

Ventral plate much constricted anteriorly ; anterior margin deeply

excavate between sharp angles, trefoliate, the sulci deep
;
posterior

lobe scarcely projecting beyond dorsal plate; toe long, tapering,

obtusely shouldered and clawed.

Description.— Length of contracted lorica 125//,, of dorsal

plate 110 fjb, of toe 80 p, ; breadth of dorsal plate 105 p, of ventral

plate 95 />6, of anterior margin 40 p.

The dorsal plate is ovate, truncate behind. The margin is

incurved in front to an unusual degree, reaching far towards the

middle line. It cannot be traced quite to the frontal margin, but

the points separating the three curves of the trefoliate excavation

undoubtedly mark the limits of the dorsal plate. The sulci are

very deep, especially the posterior one. The toe is somewhat narrow.

The species is related to M. lunaris, but is distinguished by
the much constricted front, less prominent posterior lobe, and
longer toe. Two long-toed species discovered by Mr. Harring
have wider, less excavate anterior margins, and still longer toes.

Hahitat.—Daatzig, from specimen in Mr. Eousselet's collection.

Monostyla rohusta Stokes (.f/). Plate XXIII, figs. 21a-2lb.

Descrip)tion.—Large, round. Dorsal plate slightly larger in

middle, very narrow in front. Anterior margins shallowly ex-
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cavated, ventral somewhat deeper. Sulcus very deep. Posterior

lobe very small. Toe short, broad, gently tapering, shouldered,

two-clawed.

Length of contracted lorica 110 ^, of dorsal plate 100 /a, of toe

45 yL6 ; breadth of dorsal plate 115 yu,, of anterior margin 60 /i.

The anterior angles are obtuse. The margin of the dorsal plate

reaches almost or quite to the anterior margin, of which only about

one-third belongs to the dorsal plate. The lateral sulcus is deep,

and the posterior extremely deep. Some examples show the little

frontal spines as figured by Stokes, and recalling those of M. bicornis

Stenroos. They do not appear to be constant, or at any rate they

are not always visible. The claw appears clearly double, but I

have never seen the parts separated.

Mr. Harring regards M. rohusta as synonymous with M cornuta

MiilL, but there are two important differences—the shorter toe, and
the nearly straight anterior margins. M. cornuta is deeply ex-

cavate in front.

Studied from examples in Mr. Eousselet's collection ; collected,

I believe, by Mr. Harring.

Monostyla turho sp. n. Plate, XXII, figs, lla-lle.

Specific Characters.—Small, ovate, truncate in front ; dorsal

plate much broader
;

posterior lobe prominent. Toe half the

length of lorica, slightly expanded in the middle, obtusely

shouldered, clawed.

Description.—Length of contracted lorica 70 fi, of dorsal

plate 55 fi, of toe 35 jjl ; breadth of dorsal plate 65 ^, of ventral

plate 50 /A, of anterior margin 45 /-t.

The dorsal anterior margin is nearly straight, the external

angles very obtuse, and belonging to the dorsal plate, the dorsal

plate being here wider in front, a rare condition. The ventral

anterior margin projects beyond the dorsal in a rounded promin-
ence at each side ; in the middle a shallow excavation.

The ventral plate has a slight constriction near the front. The
posterior lobe is prominent and narrow. Near the front of the

dorsal plate there are several transverse wrinkles, quite peculiar.

The anterior margins are similar to those of C. papuana (fig. 2a).

Hahitat.—Clare Island, Co. Mayo, Ireland ; from slide in Mr.
Eousselet's collection ; a good many examples.

Monostyla falcata sp. n. Plate XXII, fig. 9.

Specific Characters.—Small, elliptical, rounded behind, truncate
in front. Anterior margin shallowly excavate. Toe large, broadest

in middle, strongly curved. Back longitudinally sulcate.

Description.—Length of lorica 75 /jL,of toe 50 fi; breadth of lorica

65 /A, of anterior border 40 fi, of toe at widest part 12 fx.
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The animal was only studied while alive, so I failed to secure

many details which can only be seen in the contracted state, such
as the form of the ventral plate and of the frontal border. I have
noted that the lorica is perfectly hyaline and flexible. The eye is

clear and colourless. As it swims the animal rotates on its long
axis in the manner of a Mastir/ocerca.

It has been suggested that the curvature of the toe is a de-

formity, and in view of the possibility I refrained from describing
the species earlier. Having now a much wider acquaintance with
the family, I see that if we imagine the toe straightened out it

would still be quite unlike any known Monostyla, and so I venture
to describe it, despite the incompleteness of the study.

Halitat.—In a small stream on the island of St. Kilda, 1904

;

a single example.

Ehrenberg {15) figures a variety of M. htnaris having a falcate

toe, which may have been this species.

Monostyla sp. (?) Plate XXIII, 20a-20&.

Description.—Smallish, pyriform, moderately excavate in front,

more deeply on ventral side
;
posterior lobe prominent, rounded

;

dorsal plate broader. Toe of moderate length, shouldered and
clawed.

Length of contracted lorica 90 yLt, of dorsal plate 80 fx, of toe

50 /A ; breadth of dorsal plate 75 fju, of ventral plate 65 jm, of

anterior border 50 ^.

The dorsal anterior excavation is in three straight parts, the

ventral in two straight lines with a U in the middle. The dorsal

plate is obscurely rhomboid, considerably narrowed at both ends.

Ventral plate constricted near the front. Toe rather broad, margin
undulate, shoulders rounded, claw short.

The lorica is very like that of a species discovered by Harring,

and not yet described, but it has a much longer and more slender

toe.

Specimen in Mr. Eousselet's collection.

PKOVISIONAL LISTS OF ADMITTED AND
REJECTED SPECIES.

Although it may be impossible at the present moment to

pronounce authoritatively upon the values of all the reputed

species of Cathypnidse, it may be of some help to other students ofthe

family if I give my estimate of values after examining the great

majority of the species. There are many hopelessly inadequate de-

scriptions, and there are many synonyms about which there can be no
manner of doubt. It should clear the ground if these are indicated.
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It is no part of my plan to give an exhaustive synonymy of the

species. The accepted names are given, the original form of the

specific names, when different (in brackets), and the synonyms of

the rejected species.

CATHYPNA.

Accepted Species.

(Some doubtful ones are indicated.)

1912 C. aculeata Jak. (^o). {Distyla acideata.) Very close to

C. gissensis.

1894 C. affinis Lev. {^^9).

1892 C. agilis Bryce {5). {Distyla agilis.)

1898 G. hracliydactyla Sten. {JfS).

1913 C. hrevis sp. n. Murray.
1892 G. clara Bryce (5). {Distyla clara.)

1913 G. ciirvicornis Murray {35).

1891 G. depressa Bryce {3). {Distyla depressa.)

1887 G. diomis Gosse {20). Very incompletely described.

1886 G. J!exilis Gosse {23) {Distyla flexilis.)

1884 G. gissensis Eck. {13). {Distyla gissensis.)

1913 G. grandis Murray {35).

1913 G. hastata Murray {3o).

1838 G. hornemanni Ehr. {15). {Euclilanis hornemanni.)

1892 G. ichthyoura Shep. (l). {Distyla iclitliyura.)

1892 G. inermis Bryce {5). {Distyla inermis.)

1887 G. latifrons Gosse (20).

1892 G. leontina Turner {49).

1901 G. ligona Dunlop {12).

1887 G. lipara Gosse (21). {Distyla lipara.)

1913 G. lofuana sp. n. Murray.
1884 G. ludwigii 'Eck. {13). {Distyla ludivigii.)

1776 G. luna Miill. {3^^. {Gercaria luna.)

1885 G. minnesotensis Herr. {22). {Distyla minnesotensis.)

1913 0. mira sp. n. Murray.

1891 G. micscicola Bryce {3). {Distyla mascicola.)

1913 G. nana Murray {35).

1913 G. nitida Murray (35).

1885 G. ohioensis Herr. {22). {Distyla ohioensis.)

1913 G. papuana sp. n. Murray.
1902 G. ploenensis Yoigt {50). {Distyla ploenensis.)

1896 0. signifera Jennings (26). {Distyla signifcra.)

1894 C. spinifera Western {51). {Distyla spinifera!)

1890 a. stokesii Pell. (38).

1887 G. striata Gosse {19). {Distyla striata.)

1886 G. sulcata Gosse (23).
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Eejected Species.

1908 C. amhan Stewart {4.6). = G. brachydactyla Steu.

1894 C. appendiculata Lev. (29). = C. ie'hthyoura Sliep.

1901 C. appendictUata Dad. (10). (Bislyla appendiculata)
= C. o/iioensis Herrick.

1 905 C. hiloha Dad . (11). Probably variety of G. leontin a Turner.
1905 G. bishmata Dad. (11). Variety of G. leontina Turner.
1903 G. hranchicola VioY. (39). Unrecognizable without figures.

1912 G. carinata Jak. (25). Insufficiently described.

1898 G. flexilis Sten. (4^5). l^ame preoccupied, Didiila flexilis

Gosse.

1897 G. glandulosa Stokes (Jf8). = G. minnesotensis'H.eTT.

1890 G. gosb-ei Lord (SO). Insufficiently described.

1890 G. hudsoni Lord (SO). Insufficiently described.

1905 G. incisa Dad. (11) Probably variety of G. leontina,

Turner.

1898 G. macrodactyla Dad. (9). = G. leontina Turner.

1898 G. magna Sten. (4-5). — C. minnesotensis Herr.

1909 C. ohlonga Kunn. (40). (Distyla ohlonga) = Diplax
trigona.

1898 C. oxyCauda Sten. (4^). (Distyla oxycauda) = C. kid-

wigii Eck.

1886 C. rustieula Gosse (23). Probably founded on erroneous

observation.

1897 G. scutaria Stokes (4S). = C. leontina Turner.

1892 C. spenceri Shep. (^>). Insufficiently described.

1887 C. ungulata Gosse {20). = C. minnesotensis Herr.

1847 Distyla vjeissei Eich. (16). Said to be Fucidaria rein-

hardti Ehr.

MONOSTYLA.

Admittted Species.

1913 M. amazonica Murray (35).

1891 M. arcuata Bryce (3).

1913 M. asymmetrica Murray (35).

1913 M. hatillifer Murray (36).

1898 M. hicornis Sten. (45).

1892 M. hifurca Bryce (5).

1851 M. bulla Gosse (18).

1859 M. closteroeerca Sehm. (42).

1913 M. cochlearis Murray (35).

1913 M. constricta sp. n. Murray.

1786 M. cornuta Miill. (33). (Trichoda cornuta.)

Dec. 17th, 1913 2 p
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1913 M. decipiens Murray (SS).

1913 M.Jalcctta sp. n. Murray.

1913 M.furcata Murray {35).

1892 M. galeata Bryce (5).

1896 M. hamata Stokes (jf.7).

1893 M. lamellata Dad. (7).

1831 M. lunaris Ehr. (i-^). {Lepadella lunar is.)

1887 ii. mo//^s Gosse {^0).

1913 i¥. o^^i^sa Murray {35).

1859 iW. oophthalma Schm. (4.^)-

1913 i)f. punctata Murray {35).

1897 M pygmma Dad. ((§).

1905 If. pyriformis Dad. (ii).

1831 ilf. quadridentata Ehr. (^4).

1896 M". ro&ws2^a Stokes {J/.7).

1892 ilf. truncata Turner (45>).

1913 if. i^ztr&o sp. n. Murray.

1901 Diarthra monosti/la Dad. {10). If correctly drawn is

probably a Monostyla.

Eejected Speciks.

1898 M. appendiculata Skor. (44)- =M. lamellata Dad.
1897 M. hicornis Dad. (^). Prv)bably = M. quadridentata Ehr.

1896 ilf. hipes Stokes (^7). = if. hulla Gosse.

1910 ilf. diophthalma Iroso (^^). Is not a Monostyla.

1897 ilf mas«^ Dad. {8). = M. bulla Gosse.

1886 M. lordi Gosse {23). Gosse himself was doubtful about
this.

1859 M. macrognatha Schm. {J/,'2). Insufficiently described.

1893 M. ovata Forbes {17). Unrecognizable without figures.

1897 M. parva Dad. {8). - M. pi/gm^a Dad. {8) (Harring.)

1892 M. quennerstedti Berg. (;^). Is not a Monostyla.

1908 M. stenroosi Meiss. {31). (?)= M. lunaris (Harring.)

1892 M. tentaculata Cosm. {6). Is a Metopidia.

1859 Lepadella cornuta Schm. {1^2). = M. quadridentata Ehr.

1898 Notommata monostylasformis Sten. {1^5). = M. bifurca

Bryce.

Bibliography.

It would be beyond the scope of this paper to give a full

bibliography of the Cathypnidse. This is simply a list of all the
works in which all supposed new species are described, with a few
other works of use to a beginner. Many names have been bestowed
upon species of Cathypnidse, without the authors having any inten-
tion of designating new species thereby. Tliis was especially done
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among the pioneer systematists of the early part of the nineteenth
century. Eeference to such works would only confuse a student,

and may be left for some monographic study of the family.

1. Anderson eV: Shbphard — Notes on Victorian Kotifers. Proc. E. See.

Vict., iv. (1892) pp. 69-80.

[Describe, without naming-, the animal afterwards called Cathypna
sptnceri (see No. 43).]

2. Bergendal, D.—Zur Rotatorienfanna Gronlands. K. Fys. Salskapets
Handl., iii. (1891-2). 1892.

3. Bryob, D.—Remarks on Distyla. Science Gossip, xxvii. (1891) pp. 204-7.

4. „ „ New HotilVrs. Science Gossip, xxvii. (1891).
[Substitutes name D. muscicola for D. musicola, as erro-

neously spelt in previous paper.]

5. „ „ Moss-dwelling Cathypnidae. Science Gossip, 1892, pp. 271-5.
' 6. CosMOVici—Rotiferes, Organisation et Faune de la Eoumanie. Le

Naturaliste, 1892, pp. 44-83. (Several papers.)

7. DadAY, E.—Mikrofauna der Natronwasser. Mat. Natw. Ber. aus Un-
garn, xi. (1893) pp. 286-321.

8. „ „ Rotatoria Novae-Guinese. Math. ter. Ertes., xv., 1897.

9. „ „ Mikro. Slisswasserthiere aus Ceylon. Termes. Fuz., xxi.

(1898) Anhang.
10. „ „ Mikro. Slisswasserthiere aus Deutsch Neu-Guinea. Termes.

Fuz., xxiv. (1901) pp. 1-56.

[Describes anew the species in his paper of 1897
(see No. 8). ]

11. „ „ Siisswassermikrofauna Paraguays. Chun's Zoologica, x^iii.

(1905) pp. 1-342.

12. DuNLOP, M. F.—On a New Rotifer, Cathypna liqona. Journ. Quekett
Micr. Club, 1901, pp. 29 32.

18. Eckstein, K.— Rotatorien d. Umgegend u. Giessen. Zeitschr. wiss. Zool.,

xxxix. (1884) pp. 343-444.

14. Ehrknberg, C. G.—Entwicklung v. Lebensdauer d. Infusionsthiere.
Abh. k. Akad. AYiss. Berlin, 1832 (for 1831).

15. „ „ Die Infusionsthierchen. Leipzig, 1838.

16. EiCHWALD, E.—Erster Nachtrae: z. Infusorieukunde. Bull. Soc. Imp.
Nat. Moscou, xx. (1847) pp. 345-47.

17. Forbes, S. A.—Invert. Fauna Yello^^stoHe National Park. Bull. U.S.
Fish Conunission, xi. for 1891 (1893).

18. GossE, P. H.—Catalogue of Rotifera found in Britain. Ann. and Map.
Nat. Hist., 1851.

19. „ „ Twenty-four New Species of Rotifera. Journ. R. Micr.

Soc, Feb. 1897.

20. „ „ Twelve New Species of Rotifera. Journ. R. Micr. Soc,
June 1887.

21. „ „ Twenty-lour more New Species of Rotifera. Journ. R.
Micr. Soc, Dec 1887.

22. Herrick, C. L.—Notes on American Rotifers. Bull. Lab. Denison Univ.,

No. 1 (1885) pp. 43-62.

23. Hudson & Gosse—The Rotifera. London. 1886.

24. Iroso—Rotiferi del lagostagno craterico di Astroni. Mon. Zool. Ital.

xxi. (1910) pp. 299-304.

25. Jakubski, a. W.—Stisserwassermikrofauna Osiafrikas. Zool. Anzeig.,
xxxix. (1912) pp. 536-50.

26. Jennings, H. S. — A Biol. Exam, of L. Michigan. App. iii. Rotatoria.

Bull. Mich. Fish. Comm., No. 6 (1896) pp. 85-93

2 P 2
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27. Jennings, H. S.— Kotatoria of the Great Lakes. Bull. Mich. Fish.

Comm , 1894.

[He describes no new species of Cathypnidae,
but his fig. 9, doubtfully identified as

M. dosterocerca Schmarda, is not that

species, and is undescribed.]
28. „ „ Eotatoria of the United States. U.S. Fish. Conmi.

B.ull. for 1899 (1900), pp. 67-104.

[He describes no new species, but figures

many.]
29. Levander, K. M .—"Wasserfauna in d. Umgebung v. Helsiugfors. Act.

6oc. Faun. Flor. Fenn. , 1 894.

30: Lord, J. E.—Notes on the genus IHstyla. Science Gossip, Sept. 1890.

31. Meissnbr—Moriostyla stenroosi. Mitth. Turkestan. Abt. k. Euss. Geog.
Ges. Tashkent, 1908, pp. 22, 23.

32. MtJLLER, 0. F.—Zool. dan. prodrom. Dessavise, 1776.

33. „ ., Anim. Infus. Fluv. et Marina. Haunife, 1786.

34. Murray, J.—Natural History of Bolivia and Peru. Scot. Ocean. Lab.
Edinburgh, 1913.

36. ., „ South American Kotifera : Cathypnidse. Journ. K. Micr.

Soc, p. 449, 1918.

36. ,, ,, Australasian Eotifera. Journ. E. Micr. Soc, p. 455, 1913.

37. „ „ Notes on the Family Cathypnidfe. Journ. E. Micr. Soc,

p. 545, 1913.

iJ8. Pell, A.—Three New Eotifers. The Microscope, x. (1890) p. 148
39. PiovANELLi, S.—Eo^feri commensali della I'elphusa fiuviatilis. Mon.

ZooJ. Ital., xiv. (1908) pp. 345-9.

40. EuNNSTROM, J. — Eotatorienfauna Schwedens. Zool. Anzeig., xxxiv.

(1909) pp. 268-79.
41. Sachse, E.—Family Cathypnid?e. In Brauer's Sitsswasserfauna Deutsch-

lands. Heft 14 (1912) p. 169.

42. hcHMARDA, L.—Neue wirbellose Thiere. Leipzig, 1859.

43. Shephard, J.

—

Catliypna spenceri. Victorian Nat., ix. (1892) p. 15.

[Names the species, previously described by Anderson and Shephard
(see No. 1).]

44. Skorikow, a. S.—Ein neues Eaderthier. Zool. Anzeig., xxi. (1898) p. 556.

45. Stenroos, K. E.—Thierleben im .\'urmijarvi-See. Act. Sac Faun. Flor.

Fennica, xvii. (1898) pp. 98-177.
46. Stewart, F. H.—Eotifers and Gastrotricha from Thibet. Eec Indian

Museum, No. 2 (1908) pp. 316-28.
47. Stokes, A. C.—New Forms of American Eotifers. Ann. and Mag. Nat.

Hist., xviii. (1896) pp. 17-27.
48. ,, „ New Forms of American Eotifers. Ann. and Mag. Nat.

Hist., xix. 1897) pp. 628-33.
49. Turner, C. H.—Eotifera, etc., of Cincinnati. Bull. Lab. Denison Univ.,

No. 6 (1892, for 1891).
50. Voigt, M.—Eotatorien etc. d. Umgcbuiig v. Plon. Zool. Anzeig., xxv.

(1902) pp. 673-81. Inaugural Dissertation, Stuttgart 1904, i)p.

71, 72.

51. Western, G.—On Distyla spir/ ifera s-p.n. Journ. Quekett Micr. Club,
Dec. 1894, pp. 427-28.
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Note.

Emil Chr. Hansen Fund.

Pursuant to the last will and testament of the late Professor

Emil Chr. Hansen and his wife, a Fund bearing his name has been

established, the Statutes of which have been ratified by the Govern-

ment under the date of June 17, 1911.

At proper intervals, as a rule every tw^o or three years, begin-

ning in the year 1914, a Gold Medal, bearing his effigy, and ac-

companied by a sum of at least 2000 kr., is to be awarded on

the donor's birthday, May 8, to the author of a distinguished pub-

lication on some microbiological subject that has appeared of late

years in Denmark or elsewhere.

The Fund is committed to the administration of the chiefs

(jf the two departments of Carlsberg Laboratory, together with

a Danish biologist elected by the governing body of Carlsberg

Laboratory.

The person to whom the medal is to be assigned shall be

designated by a Committee composed of the above-mentioned

Trustees of the Fund, together with at least two foreign micro-

biologists, who, at the request of the said Trustees, have declared

themselves willing to enter into the Committee.

In the year 1914 it is proposed to award the medal to a scientist

in the field of Medical Microbiology (comprehending the mor-

phology, biology, and mode of action of the microbes generative of

disease in the human or animal body).

Professor Dr. Calmette, Lille ; Geh. Ober-Med.-Eath Professor

Dr. Gaffky, Berlin ;
Professor Theobald Smith, Med. Dr., Boston,

have entered as members of the Committee.

All communications regarding the Fund should be sent to, and

all further particulars will be given by, the President of the Board

of Trustees.

BOARD OF TRUSTEES.

Professor 0. 0. Jexsen, Dr. med.
The Serum Institute of the Royal Veterinary and Agricultural College.

JoHS. Schmidt, Dr. phil.

The Physiological Department of Carlsberg Laboratory.

Professor S. P. L. S0rensen, Dr. phil.

The Chemical Department of Carlsberg Laboratory, President of the Board of

Trustees.

Secretary to the Fund—J. L. Xathansen.

Copenhagen, Valby : June 1913.



SUMMARY OF CUREENT RESEARCHES

RELATING TO

ZOOLOGY AND BOTANY
(principally invertebrata and cryptogamia)^

MICROSCOPY, Etc.*

ZOOLOGY.

VERTEBRATA.
a. Embryology, f

Reproductive Cycle in Dasyurus viverrinus.|—J. P. Hill and
Chas. H. O'Donoghue find that this Marsupial is monoestrous, with

one breeding season in the year in the winter months (end of May to

first fortnight in August). The male does not appear to experience a

marked rutting season ; copulation is as described by Selenka in Didel-

phys. The sperms can remain alive in the Fallopian tubes for at least

two weeks.

The ancestral period lasts more than half the year. The prooestrus

appears to extend over a varying period of from four to twelve days.

During this time the lips of the cloaca become swollen, the pouch en-

larges somewhat, and becomes shghtly tumid and moist, the Graafian

follicles increase in size and become vesicular ; the uterine mucosa
increases in thickness and becomes more vascular, its glands lengthen

and become convoluted, and the uterine epithelium also tends to thicken.

CEstrus lasts usually for one or two days, and is the period during

which copulation occurs. The changes already initiated during prooestrus

in the various parts of tlie reproductive system are continued without

interruption. The prooestrus, or period following oestrus and terminated

by ovulation, occupies, as a rule, about five or six days. The tumidity

of the cloacal lips disappears, but the changes in the pouch and uterus

still continue, not, however, very actively. In the ovary the ova give

off the first polar body, and the spindle for the second meiotic division

is formed. The follicles attain maturity and ultimately rupture, setting

free the ova.

* The Society are not intended to be denoted by the editorial " we," and they
do not hold themselves responsible for the views of the authors of the papers
noted, nor for any claim to novelty or otherwise made by them. The object of

this part of the Journal is to present a summary of the papers as actually puh-
lished, and to describe and illustrate Instruments, Apparatus, etc., which are

either new or have not been previously described in this country.

t This section includes not only papers relating to Embryology properly so-

called, but also those dealing with Evolution, Development, Reproduction, and
allied subiects,

+ Quart. Journ. Micr. Sci, lix. (1913) pp. 133-74 (3 pis.).
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Ovulation marks the end of the postoestrus, and occurs generally

about five or six days after oestrus. It is spontaneous and independent
of copulation, It is remarkable because of the large number of ova
liberated. Ovulation is succeeded by pregnancy or by pseudo -pregnancy.

Fertilization is effected in the upper part of the Fallopian tube,

and the second polar body is there given off. As a rule, more young
are born than can possibly survive, OAving to the limited accommodation
in the pouch. The gestation period is not less than eight and not
more than fourteen days, but the interval between copulation and birth

is usually considerably longer. Corpora lutea are formed, and persist

throughout the greater part of the time that the animal is lactating.

The nursing period includes seven to eight weeks of fixation to the

teat and eight to nine weeks of freedom in the pouch, but dependence
on the mother for food. After this time the various organs gradually

return to a state of rest.

In pseudo-pregnancy the ova fail to develop, but there ensues a

series of changes in the reproductive organs essentially identical with

those met with in pregnant females. Corpora lutea are formed, the

pouch enlarges, its glands hypertrophy, the mammary glands enlarge,

the uteri enlarge and become vascular, the uterine mucosa passes through

a series of changes, progressive, regressive, and regenerative. In the

indefinite period of metoestrus, all the reproductive organs return to a

state of rest.

In the Marsupial, ovulation only occurs at an interval of some days

after oestrus ; in the Eutherian, ovulation either coincides with or follows

immediately after oestrus. There is a post-oestrus period in Marsupials.

In the Marsupial the degenerative changes in the uterine mucosa succeed

ovulation ; in the Eutherian they not only precede ovulation but also

oestrus. This is the most striking difference in the two cycles.

There can be little doubt that the uterine degenerative changes

seen during the pseudo-pregnancy period in the Marsupial are equiva-

lent to those which take place in the Eutherian uterus during prooestrus.

These prooestral changes in the Eutherian uterus condition the appear-

ance in some members of the sub class (e.g. Primates) of a sanguineous

discharge—the menstrual flow. This is regarded by the authors as the

morphological and physiological equivalent of the degenerated epithelial

elements and blood extravasations met with in the pseudo-pregnant

uterus of the Marsupial. They uphold the view that menstruation is

associated with preparations for the reception of a fertilized ovum, or

of degeneration of the mucous membrane which through failure of

pregnancy has not been able to fulfil its purpose. They do not agree

with those who regard menstruation as identical with heat, or who
regard it as the physiological equivalent of the prooestrum. The authors

regard the monoestrous condition as the primitive one, and the poly-

oestrous as a secondary improvement.

Placenta of Dasypus Novemcinctus.*—H. Strahl describes the

peculiar structure of this placenta, which is unlike any other. There is

a large inter-villus space, traversed by pillars of uterine mucous-membrane

* Anat. Anzeig., xliv. (1913) pp. 440-7 (3 figs.)



56-8 SUMMARY OF CURRENT RESEARCHES RELATING TO

with vessels and glands. These pillars pass into a broad maternal sub-
chorial layer with large glandular spaces. In the musculature of the

uterine wall there is a close network of maternal blood-spaces, almost
like a corpus cavernosum, and from this some small vessels pass towards
the inter-villus space, which contains abundant maternal blood, and others

into the mucus-membrane pillars.

Formation of Mesoderm in Mammals.*— R. Tsukaguchi has

studied this in goat and rabbit. The first primordium of the mesoderm
appears very early, before there is any primitive streak. It is marked
by several thickenings of ectoderm at the caudal part of the shield, from
which the mesoderm-germs are gradually segregated off. They take

some share in forming the " Mesodermhof ." In the goat they spread

over the whole shield-margin, forming an annulus ; in the rabbit the

primordium is more restricted to the caudal area of the shield and
shares in forming a " Mesodermhof " in tlie vicinity of that area.

Development of Thymus in Duck.f—B. Hamilton finds that the

thymus of the duck is a purely endodermic thymus, arising cliiefly from
the caudal wall of the third gill-pouch. The third parathyroid arises

from the lateral portion of the cranial wall of the same pouch. Even-
tually the thymus is dorsal to the pouch and the third parathyroid

ventral. On the dorsal wall of the first and second gill-pouch, there is

a transitory epithelial proliferation. The fourth parathyroid arises from
the lateral portion of the fourth gill-pouch, and with the median por-

tion of the same pouch the " post-branchial body " is connected.

Pronephros of Chrysemys marginata.J—T. H. Buriend has

investigated the early development of the kidney in the American
Terrapin, and comes to the following conclusions. The rudiment of the

kidney in Chrysemys is in the form of a continuous "primitive kidney
groove," arising as a somatopleuric evagination of the mesoderm of the

lateral plate region. This primitive condition is less evident farther

back (in the middle region of the pronephros), where it assumes rather

the form of a solid thickening of the somatic mesoderm. From this

rudiment arise by later modification both the anterior kidney tubules

and the front part of the pronephric duct. There is evidence that the
'• primitive kidney groove " extended farther forward in the ancestors of

Chrysomys^ since remains of this organ are found as far forward as

segment iii. The pronephric duct is of mesodermal origin, although
contiguous with the ectoderm for some distance in its middle region :

intersegmental proliferations of mesoderm probably reinforce its ])ack-

ward growth, though the rudiments of the duct appear before these

proliferations reach it in any particular region. The appearance of the

duct precedes the appearance of the posterior pi'onephric tubules by a

short, and the anterior mesonephric tubules by a longer interval. The
pronephros attains its fullest development in segments vii-x, and

* Anat. Anzeig., xliv. (1913) pp. 513-19 (1 pi.).

t Anat. Anzeig., xliv. (1913) pp. 417-39 (13 figs.).

X Zool. Jahrb., xxxvi. (1913) pp. 1-90 (4 pis. and 12 figs.).
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probably extends into segments xi and xii (?) also. The pronephric

duct passes into the gut in the region of the primitive groove (blastc-

pore). Tt becomes hollow from before backwards.

The mesonephric tubules appear, without any appreciable break in

time, and no break in space, behind the pronephric ; their difference in

structure is entirely due to their different envh'onment. The difference

in the mesonephric rudiment (as compared with the homologous prone-

phric) is due to a rotation of both duct and kidney structures. This
rotation through an angle of more than 90° changes the position of the

pronephric duct from a dorsal to a lateral position, relatively to the

pronephros, and also results in a change of position in the mesonephric
tubules so that they become dorso-median with respect to the duct.

The nephrostomes likewise from being ventral and coelomic, become
median and nephrotomic. This rotation is not of equal extent in

the individual segments, being most complete in the middle of each

segment, and less pronounced at the ends. There is evidence that the

original pronephric nephrostomes divide up into a number of smaller

ones, and so tend to multiply the number of nephrostomes to a tubule :

this tendency in the mesonepihric tubule is the probable cause of the

so-called secondary, tertiary, etc., mesonephric tubules. The region of

the nephrotome into which each mesonephric tubule opens becomes
enlarged to form a Malpighian capsule. The vascular supply to the

anterior region of the kidney is in the form of a continuous out-growth

from the aorta, and this projects as a glomus into the coelom. The
rotation and metamerism affect the glomus in the posterior part of the

pronephros, and in the anterior part of the mesonephros, and so the

glomus is represented in these regions sub-divided into glomeruli. The
blood-supply develops after the tubule formation. Later modification

of the mesonephric growth consists in the branching of the primary

glomeruli ; fusion, in places, of vascular tissue with the nephrotomic

wall between the tubule nephrostomes leads to the subdivision of the

nephrotome into Malpighian capsules, and so to an increase in the

number of Malpighian capsules with glomeruli and nephrostomes.

Development of Skull of Anguis frag-ilis.*— S. Zimmermann gives

an account of the formation of the chondrocranium in the slow-worm,

and figures his reconstructions made on the Born-Strasser plan. It is

interesting to notice that even the chondrocranium differs in some
respects from that of Lacerta.

Spermatogenesis of Amphibians.t—Christian Champy has made
an elaborate study of the spei'matogenesis in various Anura and Urodela.

Some of the more importaut results may be cited. 1. The seminiferous

tubules of Anura are not quite stable structures. They are formed
somewhat late ; their boundaries become vague at certain times of year.

The follicular cells are not distinct from the interstitial cells till very

late in development, and the distinction is not constant. 2. There is

in Batrachians a prespermatogenesis before the advent of sexual maturity,

* Anat. Anzeig., xliv. (1913) pp. 594-606 (5 figs.).

+ Arch. Zool. Exper, lii. (1913) pp. 18-304 (12 pis. and 104 figs.).
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and there are annual prespermatogenetic outcrops before the true sper-

matogenesis. 3. The cells called primitive spermatogonia are sexually

indiiferent cells. They are often transformed into oviform cells. Their

degeneration most frequently recalls an abortive oviform development.

They are the seat of relatively active processes of elaboration, especially

during the interspermatogenetic period ; or rather, there is a prepara-

tion for an active elaboration which is not followed up. 4. The sper-

matogonia of the second order are very different from the primitive

spermatogonia. They are definitely differentiated in the direction of

male cells. They are pre-spermatocytes. 5. The known stages in the

development of the spermatocytes, as described by Jannsens, are con-

firmed, but the chromatin appearances suggest the desirability of caution.

The appearance of synapsis appeared artificial. The most important facts

in the development of the spermatocytes are : the repair of the chromatin
after the last spermatogonial telophase, the length of the first prophase,

the shortness of the second, and the similarity of the two maturation-

divisions.

6. In the spermatids, from their formation, there is a division of the

cellular centre. This gives rise to two groups of centrioles. One of

these retains almost the whole substance of the centrosome, and forms

the acrosome or a part of the acrosome. The other forms, as is known,
the .flagellum. 7. The spermatids show an axial spirostyle or rodlet

within the nucleus. It begins to develop at the anterior pole of the

nucleus, and often seems to be in relation with the anterior group of

central corpuscles. It always comes secondarily into relation with the

acrosome, and this relation persists. This axial rodlet twists in a spiral,

involving in its torsion the nucleus and even the cytoplasm. The degree

of torsion differs in different species ; it is sometimes rudimentary ; in

the fully formed spermatozoon it is imperfectly or exceptionally visible.

The acrosome participates in the torsion of the spirostyle, of which it

seems to be the extra-nuclear portion.

8. In Urodella there is an endocrinal glandular tissue in the testis.

It forms around the empty cysts and affords good illustration of the

process of endocrinal secretion. It has only a transitory existence and
recalls the corpus luteum of the Mammalian ovary. 9. In Anura the

interstitial testicular tissue differs in different species. It always retro-

gresses at the time of the chief spermatogenetic activity.

Champy emphasizes a number of histological conclusions to which he

has been led. The mitochondria play a part in the production of inclu-

sions. The chondrikont is the relatively resting aspect of the chondriome.

The occurrence of the isolated grains indicates an active transformation

into deutoplasm. The transformation of the mitochondria into deuto-

plasm, notably into fat, is preceded by the formation of special plastids or

chondrioplasts.

The centrosome may divide apart from the prophase of the mitosis.

This is not unfrequent in cells with an active deutoplasmic elaboration,

as in the oviform cells and the interstitial glandular cells. In these

elements the centrosome often occupies an excentric position, towards

the area in the cytoplasm where the elaboration is most active.

The pyrenoid bodies (or chromatoids of Hermann) have a nuclear



ZOOLOGY AND BOTANY, MICKOSCOPY, ETC. 571

origin. They issue from the nucleus by a sort of unequal amitosis or

budding. This phenomenon is connected (bj cases of less unequal
amitosis, where one nucleus degenerates) with the phenomenon of

nuclear dualism in certain glandular cells. It occurs when elaboration

is actiye. The pyrenoid bodies haye diyerse lots. They may give place

to pointed filaments ; they may behave as plastids ; they may divide at

the mitosis and persist without transformation on to the spermatid stage.

There are indications of what may be called special or accessory

chromosomes, but there is nothing to indicate that these are connected
with sex. The author cannot admit the individuality of the chromo-
somes, nor does he think that the manner of reducing the number of

chromosomes has the importance usually attached to it. The nucleo-

cytoplasmic relation is very important, but not the quantity of chromatin
in itself. It is an exaggerated view which gives the nucleus the exclu-

sive role as a vehicle of hereditary qualities. As an hypothesis it may
be suggested that the glandular tissue of the testis forms a hormone,
which acts as a spermatogenetic stimulant to the mother-sperm-cells.

This tissue has probably some action on the secondary sex-characters,

and serves as a sort of relay-station for the nutritive substances which
pass from the blood to the spermatozoa by the intermediation of the

cells of Sertoli. The memoir is very finely illustrated.

Chondriosomes of Gonocytes of Teleosts.*—E. Aunap has investi-

gated the primitive germ-cells of Coregonus mardena^ which differ from
somatic cells in the possession of granular chondriosomes. He finds

that similar granular chondriosomes occur in the cleavage-cells.

Embryonic Hydrocoele.j—L. von Betegh discusses the common
epidemic disease of alevins, which is known as yolk-sac dropsy or
" hydrocoele embryonalis." The yolk-sac becomes enlarged ; the

stricken alevins no longer rise to the surface : after a day or two the

yolk-sac bursts and the alevins die. The contents of the sac consist of

a serous fluid mass, which is at first quite transparent and later somewhat
turbid. It is full of a slender bacillus, which the author proposes to

name DijjJobacillus liquefaciejis pisciwn. The epidemic may be followed

by another disease, tympanites embryonalis, in which the whole gastric

region becomes distended, and the young fish bent. The larvag swim
back downwards, breathing with difficulty, and usually burst in six to

eight hours.

Development of Caudal Hearts in Hag.|—AV. F. Allen describes

the lymphatics or veno-lymphatics of the adult, Polistotrema {Bdello-

stoma) stouti\ and the culmination of the system in two pulsating

hearts (as in Myxine and eels) which are enlargements of the caudal

vein. The caudal hearts are excavated out of mesenchyme through the

disintegration of the walls of large mesenchymal cavities, very much
as in the leech. The ventral veno-lymphatic trunk connected with the

heart also arises from coalesced mesenchymal cavities. A migration

* Anat. Anzeig. , xliv. (1913) pp. 449-59 (5 figs.).

t Sci. Invest. Fisheries Ireland, 1913, No. iii. pp. 1-4 (1 pL).

i Quart. Journ. Micr. Sci., lix. (1913) pp. 309-60 (3 pis.).
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inward of mesenchymal wall forms paired valves at the orifices between
the ventral trunk and the caudal heart. The endothelium arises from
the flattening of some of the border-cells of the larger mesenchymal
cavities ; the connective-tissue endocardium comes from a concentration

and differentiation of the mesenchyme about the endothelial lining.

There is no true myocardium in the caudal heart, but a functional

myocardium arises from myoblasts in the mesenchyme.

b. Histolog-y.

Extra-cellular Protoplasm.*—F. K. Studnicka discusses a number
of cases to which this term is applicable. He instances the numerous
cell-bridges (cytodesms), which are now known, the mesogloea or meso-
stroma in Coelenterates, the matrical substance in various tissues, the

vitreous humour, the stream of extra- cellular protoplasm in Reissner's

fibre, outgrowths of cells such as pseudopodia and cilia and stalks, the

neurochord of some Invertebrates, and many other cases. Just as with
intra-cellular protoplasm, so with extra-cellular protoplasm there is great

variety—from gelatinous matrix to neuropilema.

Minute Structure of the Endometrium of some Mammals.f—
(}. Lo Oascio finds that the uterine epithelium in a state of absolute rest

contains some quantity of lipoid substances. These are found partly

in the investing epithelium of the mucosa and partly in the glandular

tubes. The substances are elaborated by the plasma and destined

to be expelled into the uterine cavity and lumen of the glands.

The secretion is merocrinal, not holocrinal. Both in the investing

epithelium and in the glandular epithelium, the cells show a mitochon-
drial apparatus, but the investigator has not determined whether this

takes an active part in the process of secretion.

Deposition of Pigment in Endothelium of Capillaries in Osseous
medulla. J—Hans Brass has studied this in rabbit, dog, rat, and cat.

The endothelial cells have a phagocytic capacity, taking in minute solid

particles, but no bacteria. In contrast to most vascular endothelium
cells, they take up dissolved carmin injected into the blood and deposit

it in granular form. In rabbits they contain a yellowish-brown pigment,
derived from haemoglobin, which is set free by the destruction of red

blood corpuscles. It passes to the endothelial cells in dissolved form
and gives no iron reaction. Thus, besides a slight phagocytic capacity,

the cells have a marked synthetic capacity, absorbing dissolved material

from the blood and depositing it in granular form. In the dog there is

phagocytosis, and the pigment arises from erythrocytes taken into the

endothelial cells. The pigment absorbed by the endothelial cells in the

case of the rabbit is apparently returned to the blood-forming elements
of the osseous medulla, and is doubtless used in the new-formation of

erythrocytes.

* Anat. Anzeig., xliv. (1913) pp. 561-93.

t Anat. Anzeig., xliv. (1913) pp. 197-202 (6 figs.).

t Arch. Mikr. Anat., Ixxxii. (1913) Abt. 1, pp. 61-78 (1 pi.).
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Pigment Network in Nurse Frog.*—A. Borrel maintains that in

larvae of AJ//tes ohstPtn'rans there is a network in which pigment circu-

lates, and from which pigment-cells are set free. In embryos still within

the egg, transitions may be seen between pigment-cells which have
become free, and others which are still fixed portions of the network.

Peculiar Erythrophores in Skin of Teleosts.t—E. Ballowitz

describes peculiar erythrophores in various decorative fishes {Fundidus
gularis, F. sjostedti, Haplochilus chaijeri, Hemlchromis bimaculntus,

Pantodon buchholzi). They differ notably from other erythrophores,

since their red or red-brown piLiment is not extracted or changed by
alcohol. It is bound up with stable granules and must be different from
the common red lipochrome which is dissolved out in alcoliol. The
minute structure of these erythrophores is desciibed at length.

Epidermis of Trachypterus taenia. J—D. Kaschkaroff describes the

peculiar epidermis of this ribbon-fish. There are no scales. The
epidermis that seems at first to be absent has a structure like that of the

notochord gelatinous substance in lower fishes. The component cells

are large—a little smaller than the vesicular chorda-cells in the same
animal. They are practically empty, the nucleus vsdth a little cytoplasm

Ivins: ao'ainst one wall. The boundaries are smooth : there seem to be

no intercellular bridges ; the cells are rarely isolated. Very flat cells

cover the periphery and show a superficial sculpturing of ridges. It is

probable that the epidermis serves as an elastic supporting tissue, com-
pensating lor the weakness of the fins which have no bones.

Relation of Myofibrils to Tendon-fibrils. §

—

T. Peterfi has studied

this in frog, mouse, and larval salamander. He finds that most of the

muscle-fibres are terminally bound by an unbroken sarcolemma. This

consists of a hyaline membrane (or matrix) and a network of connective-

tissue fibrils. The tendon fibrils take their origin from the connective-

tissue fibrils of the sarcolemma. The appearance of a continuity

bewteen muscle-fibrils and tendon-fibrils may arise (a) if the sarcolemma
fibrils are projected on the muscle-fibre

;
(b) if the end of the muscle-

fibre is so pointed that the connective-tissue fibrils on its surface cannot

be optically isolated from the terminal portions of the myofibrils
;

(c) if

the end of the muscle-fibre is irregular and the sarcolemma zig-zag ;

(d) if in the contraction th^ sarcolemma be pressed down by the con-

nective-tissue network and drawn into the muscle-fibres; and (e) if during

relaxation the myofibrils be variously extended and push the sarcolemma
before them. The author cannot agree with Schultze and Loginow.

Connexion between Tendon-fibrils and Muscle-fibrils. ||—M. A.

Yan Herwerden ha-s studied this in the salamander, and has convinced

himself that the sarcolemma is a definite boundary through which fibrils

do not pass. On the one side are the tendon-fibrils, on the other side

muscle-fibrils ; but there is no continuity. Schultze and Loginow have

* CR. Soc.Biol. Paris, Ixxv. (1913) pp. 211-14 (2 figs.).

t Arch. Mikr. Anat., Ixxxii. (1913) pp. 206-19 (1 pi.).

X Anat. Anzeig., xliv. (1913) pp. 214-18 (3 figs.).

§ Arch. Mikr. Anat., Ixxxiii. (1913) Abt. 1, pp. 1-42 (3 pis. and 18 figs.).

l[ Anat. Anzeig., xliv. (1913) pp. 193-7 (7 figs.).



574 SUMMARY OF CURRENT RESEARCHES RELATING TO

misinterpreted the facts. Collagenous fibres which represent a continua-

tion of the tendon-fibrils extend over the boundary line and spread out

on the muscle, but they have no continuity with muscle substance.

Continuity of Muscle-fibrils and Tendon-fibrils.*—Oskar Schultze

re-affirms that he and Loginow have demonstrated the continuity of

myofibrils and tendon fibrils, and points out that with due care in tech-

nique anyone may convince himself. He answers the criticisms or con-

tradictions of Baldwin and Herwerden.

c. General.

Contraction of Melanophores of Fishes.t—R. A. Spaeth asks

whether the pigment-granules migrate in and out of fixed processes or

where these processes move like pseudopodia. Previous observers have

found that in crustaceans and amphibians the processes of the chromato-

phores are permanent. Spaeth finds that in the scales of the American
minnow, Fandulus heterocUtus, the migration of the pigment within the

melanophores may be completely controlled by appropriate mixtures of

sodium and potassium salts. It was thus shown that the processes of

the melanophores remain constant and that the apparent changes are

due to the movements of the melanin granules within the fixed processes.

This result is in full agreement with the conditions observed by Keeble

and Gamble in Macromysis, by Degner in Praunus^ and by Kahn and
Lieben in the frog.

Gonads and Dentition. J—M. Robinson cites some cases which show
that early castration does not afPect the development or health of the

teeth. In a cryptorchid dog, however, with exaggerated endocrinal

secretion, the teeth were all black and brittle. Irritation of the genital

glands prejudices the teeth. Cases where all the teeth disappear quickly

sometimes show a complete atrophy of the gonads. A correlation of

gonads and dentition is maintained.

Influence of Radium-rays on Germ Cells. §—Oscar Hertwig con-

tinues the investigation of the influence of radium-rays on germ-cells.

The spermatozoa of the newt can be aff^ected in various degrees accordinc^

to the " dose," and the eggs which they fertilize are correspondingly

affected. Various sets of experiments have been conducted in Hertwig's

laboratory. Fertilized eggs of Ascaris, subjected for some hours to

radium rays, yield pathological nuclear figures ; they divide very slowly

and pass into karyolysis (Paula Hertwig). Spermatozoa of the sea-

urchin, subjected to radium-rays for several hours, may stimulate the

ovum to form a spindle, but may lose their power of forming normal
chromosomes and come to naught (Giinther Hertwig).

>

In the first and second cleavage of the frog's egg (Paula Hertwig)

and of the trout's egg (Oppermann), there is an elimination of the

sperm-nucleus which has been derived from spermatozoa subjected to

intense rays. Similarly, the radium-larva3 of the newt have been shown

* Anat. Anzeig., xliv. (1913) pp. 477-9.

t Anat. Anzeig., xliv. (1913) pp. 520-4 (3 figs.).

X Comptes Rendus, clvi. (1913) pp. 2016-18.

§ Arch. Mikr. Anat., Ixxxii. (1913) Abt. 2, pp. 1-63 (3 pis. and 4 figs.).
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to have only half the normal number of chromosomes. The paternal

contributions have dropped out. The size of the nuclei is also reduced

to about a half. When foreign spermatozoa that have been suljjected

to rajs enter the ova, the disharmony that might be expected does not

occur, the reason being that the development is really parthenogenetic,

the sperui-nuclei disappearing.

Reproductive Organs of Fishes.*—A. Lickteig has investigated a

number of points. The Petromyzonts have two true abdominal pores,

which represent the openings of the body-cavity into the urogenital

sinus. The Selachians and Salmonids (males included) have also paired

pores, or rudiments of them— ruptures from the body-cavity outwards.

But only in Petromyzonts are they exits for the genital products.

In Salmonids of both sexes there is a new kind of genital pore. It

occurs in all female Teleosts. It is a constricting off of a portion of

the coelom to form an efferent duct. In Salmonids this remains as an
open genital funnel in permanent communication with the ccelom. In

other Teleosts it is closed off from the coelom to form a wide ovarian

cavity.

In female Teleosts there are no independent oviducts. Portions of

the ovarian sacs serve as oviducts, and are fused terminally. But they

have no direct relation to Miillerian ducts.

Development of Cranial and Visceral Skeleton in Lamprey.f

—

Alban Schalk has reached a very interesting conclusion, which, if con-

confirmed, is likely to excite considerable interest. While the cranial

skeleton is mesodermic in origin, the visceral skeleton is definitely

ectodermic. The branchial skeleton is ectodermic, as Dohrn and Piatt

have also concluded. But as the skeleton of the appendages is

beyond doubt mesodermic, it does not seem as if it could be regarded

as homodynamous with the branchial skeleton which is ectodermic. This

is therefore strongly against Gegenbaur's theory of the derivation of

paired limbs from the branchial skeleton.

Central Sensory Organs in Petromyzon.|—D. Tretjakoff finds a

sensory organ in the bipolar intra-ependym cells of the spinal cord of

larval and adult lamprey. There is also a sensory organ in the infundi-

bulum and in the recessus praeopticus. It consists of bipolar cells, the

body of which is mostly extra-ependymal, though the central processes

show that the cells are really iutra-ependymal. It is probable, as Dendy
has suggested, that Reissner's fibre has a function like that of an otolith.

The condition of things in the lamprey is compared at length with that

in the lancelet, where the central sensory organs of the spinal cord are

well known.

Subcutaneous Vascular System of Amphioxus.§—B. Mozejko

gives a fine account of the vascular system of Amphioxiis, and in par-

ticular of an intricate subcutaneous system. The whole system is closed

* Zeitschr. wiss. Zool., cvi. (1913) pp. 228-88 (3 pis. and 9 figs.).

t Arch. Mikr. Anat., Ixxxni. (1913) Abt. 1, pp. 43-67 (1 pi. and 34 figs.).

+ Arch. Mikr. Anat., Ixxxiii. (1913) Abt. 1, pp. 68-117 (2 pis.).

§ MT. Zool. Stat. Neapel, xxi. (1913) pp. 65-103 (1 pi. and 2 figs.).
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and not in communication with the coelomic spaces. There are four

longitudinal main vessels—the aorta, the sub-intestinal vein, and two
cardinal veins. The sub- intestinal vein is purely splanchnic, the

cardinals purely somatic, the aorta both. The aorta gives off metameric

branches, which unite at their distal ends in longitudinal stems. The
aorca is double in the branchial region. The primary somatic branches

of the aorta are all on the median side of the trunk muscles. The
collaterals of the cardinal veins are on the outer or cutaneous side of

the muscles. The metameric arteries and veins form the subcutaneous

network, which subserves cutaneous respiration. The blood flows from
the sinus venosus into the endostylar artery, and then for the most part

on to the branchial region. Part of the blood passes into the terminal

twigs of the endostylar artery, which probably communicate with the

endostylar vein. Thence this quantum of the blood returns to the

sinus venosus. From the branchial region the blood passes to the carotids

which form the facials in front, the aorta behind. But we cannot do

more than indicate the detailed description which has now been given of

the circulation in the lance let.

Brain of Amphioxus.*—H. C. Delsman discusses the development
and homology of the so-called brain of Amphioxus, and concludes that

it corresponds only to the posterior brain (deuterencephalon) of Craniota.

The neuropore of Ampliiowus does not correspond to the neuropore of

true Vertebrates. According to Delsman's view of the origin of Yerte-

brates, the Annelid stomodseum becomes the medullary canal, the apical

spot the fore-brain, and Amphioxus is a connecting link.

Infundibular Organ of Amphioxus.t—J. Boeke calls attention to

the ventral group of long palisade-like ciliated cells which lies below the

brain in Amphioxus. They represent an infundibular organ, are homo-
logous with the sensory epithelium of the saccus vasulosus of fishes,

such as M'uraena, and they have nothing to do with the problematical

tuberculum posterius.

Mites and Helminths in Relation to Tumours. J—E. Saul has

continued his study of the toxic and tumour-producing properties of

various parasites :— Bothriocephahts latus, Filaria hancrojti^ F. medin-

ensis, F. rhytipUuritis, Billuirzia^ Heterodera (in plants), and various

mites such as Fhytoptus^ Tarsonemus, Notoedres. He maintains that

both Helminths and Acarines must be taken into account in the setiology

of tumours.

Tunicata.

Appendicularians of the Adriatic. §—E. Uebel makes a report on
the Appendicularians which have been collected in the Adriatic :

—

Kowcdevskia tenuis^ A2)pendicularia sicula, three species of Fritillaria,

six species of Oilwpleura, and Mef/alocerciis ahyssorum.

* Anat. Anzeig. xliv. (1913) pp. 481-97 (10 figs.).

t Anat. Anzeig., xliv. (1913) pp. 460-77 (12 figs.).

X Centralbl. Bakt. Parasitenk., Ixxi. (1913) pp. 59-65 (2 pis.).

§ SB. Akad. Wiss. Wien, cxxi. (1912) pp. 1015-38 (10 figs.).
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INVERTEBRATA.

MoUusca.

0- Cephalopoda.

New Type of Cuttlefish.*—Carl Chun describes Cirrotkaima
nnirrayi g. et sp. n., a remarkable type discovered by the ' Michael
Sars' Expedition (1910). It is a perfectly gelatinous semi-transparent

Cephalopod, the fragility of which recalls that of a Ctenophore.
The gelatinous body exhibits an exceedingly faint violet colour, and
only the parts round the mouth, the proximal section of the arms, and
the web, exhibit the purple chocolate colour peculiar to many deep-sea

forms. Chromatophores are lacking, with the exception of a large

rhombic one situated on the ventral side between the two fins.

A unique feature is the presence on the inner side of the arms of

thirty-six minute suckers, poised on long spindle-shaped and clumsy
stalks of gelatinous substance. They are evidently out of function, being

flattened and devoid of the sucking pit, and smaller than the normal
proximal suckers. In the middle part of the arm each spindle-shaped

sucker-stalk shows (1) gelatinous connective-tissue with (2) isolated

strands of longitudinal muscles branching distally in a dichotomous
manner

; (3) outside these a system of exceedingly fine ring muscles

;

(4) in the interior capillary vessels ; and (5) a whitish structure situated

in the proximal third part of each stalk.

The whitish structure consists of a gristly shell, the aperture of

which is filled with a ball-shaped cellular body. It may be that the

shell represents a reflector, and the ball-shaped agglomeration of cells

a luminous body.

The eye is only 3 mm. in diameter ; it is devoid of a lens and
ciliary body ; the ganglion pedunculi and ganghon opticum are lacking ;

the optic nerve exhibits extreme degeneration. Furthermore, the

retina or layer of rods also exhibits excessive degeneration. Thus the

rods, which in other Cephalopods are densely crowded and firmly welded

together, are widely separated from each other. They are strangely

short and generally a little pointed at the free end, projecting like

minute flames from the pigment-layer. A large black body behind the

rudimentary eye is a venous sac. It may be said that Cirrothauma is

the only blind Cephalopod known, and that the degeneration of the eye

has gone far—farther than in many blind Vertebrates. The type seems

suited for abyssal life, and 3000 metres of wire were out when it was

captured.

Larvae of Spirula.t—Carl Chun describes the external features of

the Spirilla larvae captured by the 'Michael Sars' (1910) expedition in

the vicinity of the Canary Islands. The youngest was 6 mm. long, with

five visible chambers. In regard to these very young forms attention is

* Rep. 'Michael Sars ' Exped., iii. pt. 1 (Zoology) 1913, pp. 1-28 (2 pis. and
11 figs.).

t Rep. 'Michael Sars ' Exped., iii. pt. 1 (Zoology) 1913, pp. 14-17 (2 pis. and
2 figs.).

Dec. 17th, 1913 2 Q
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directed to the barrel-like shape, the small fins, the minute eyes, the

absence of tentacles, and the complete covering of the chambers of the

shell by the mantle, which is very thin at this region.

7- G-astropoda.

Calcigerous Cells in Snail's Liver.*— S. Griinbaum describes

these well-known cells, triangular in form, with a broad base, with a

polymorphic nucleus, with bodies analogous to parasomes, with mito-

chondrial apparatus and fats in the cytoplasm, with yellow excretory

corpuscles, and with very abundant calcareous corpuscles.

Structure of Helcioniscus ardosiseus.t—M. E. Schuster gives a

detailed account of this limpet. We may refer to some of his more im-

portant results. The epithelium of the body is without cilia. The chief

inte2:umentary glands are the diffuse mucus-making sole-gland and

others which produce a repulsive secretion. The shell is formed from

the upper surface of the mantle margin, and consists of periostracum,

ostracum (mostly two-layered) and hypostracum (also two-layered).

Muscle fibres pass from the body directly on the shell ; each fibre is a

single cell with a central or excentric nuclei ; no cross-striping was seen.

The radula shows a rudimentary rachis tooth, two lateral teeth, and

a marginal tooth. Four pairs of cartilage support the buccal mass,

and there is another large cartilage on each side of the head. There

is a pair of salivary glands on the gullet and another on the crop.

A sub-oesophageal pouch opens into the buccal cavity. The supra-

intestinal ganglion is close to the right pleural ; the sub-intestinal is

\'ery rudimentary. The lateral sensory line of the foot is not slj-ongly

developed. There are two atrio-ventricular valves. The row of

branchiae is continued anteriorly over the head. There is both a right

and a left reno-pericardial duct, with an epithelial lining like the epith-

elium of the pericardium.

Structure of Oliva peruviana. J—Arthur Kiittler describes this type

in detail. There is much ciliated epithelium on the surface of the body.

At the anterior end of the propodium there is a gland with two kinds of

cells. The uppermost ostracal layer has the pigment. Tliere is no

striped muscle. The mid-gut is surrounded by " peri-intestinal con-

nective tissue." There are many glands in the outer wall of the pro-

boscis and its sheath. The liver shows hepatic cells and so-called

ferment-cells. The female reproductive organs are somewhat divergent.

All the ganglia except the viscerals and the two intestiuals have coalesced

in the nerve-ring. The retina consists of pigment-cells and visual cells.

Each statocyst has one statolith and the internal epithelium consists of

supporting cells and sensory cells. There is a nephridial gland, but no

pericardial gland.

Structure of Calyptrseids.§—Hans Kleinsteuber has studied Trochita^

Galyptrsea, and Janacus, and we note some of his results. There is no

* C.R. Soc. Biol. Paris, Ixxv. (1913) pp. 208-10.

t Zool. Jahrb., 1913, Suppl. 13, pp. 281-384 (1 pi. and 87 figs.).

X Zool. Jahrb., 1913, Suppl. 13, pp. 477-544 (51 figs.).

§ Zool. Jahrb., 1913, Suppl, 13, pp. 38f.-476 (2 pis. and 46 figs.).
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foot-tnbercle nor marginal gland, nor oesophageal glandular groove, nor

special shell-making epithelium. The shell is three-layered. The
salivary gland of Trochita is made up of flakes ; in the others tliere are

knob-like saccules. The stomach has a cuticular and a ciliated portion,

(rranular cells and club-cells occur in the liver, but no calcareous cells.

All Calyptrasids are protandrous hermaphrodites. All have hair- like

and vermiform spermatozoa. All have a nephridial gland in connexion

with the auricle. . There is no pericardial gland. The penial nerve

springs from the right pedal ganglion ; the right mantle nerve springs

from the right pleural ganglion ; the spindle-muscle nerve is a twig

from the right mantle nerve ; the branchial nerve comes from the supra-

intestinal ganglion. There is only a small visceral ganglion. There

are no rods in the retina. The visual cells are pigmented. There is

only one statolith in the statocyst ; the latter is composed of sensory

cells and " Isolierzellen." In Trochita the median ridge of the osphra-

dium has only one row of lamellae : in other Calyptraeids there are two

rows.

S. Liamellibranchiata.

Structure of Erycinidse and CarditidaB.*—Josef Kasper has studied

the small bivalves Gyamium antarcticum, Kellya bullata, Lepton ijlatei,

and two species of Cardita, whose structure has been hitherto very

imperfectly known. He deals with skin and mantle, foot, alimentary

system, excretory system, nervous system, and so on.

Arthropoda.

o. Insecta.

Development of Insects.f—Henrik Strindberg has made an import-

ant study of the development of Eutermes rotundkejos^ various ants, and

a beetle (Chrysomela hyperici). The course of events in the somewhat

low Termite type is contrasted with that in the highly evolved ant and

beetle types. The author describes in detail the ovum, the formation

and differentiation of the blastoderm, the embryonic membranes, the

germinal layers, the nervous system, the endoskeleton of the head, the

tracheal system, the oenocytes, the glands, the coelom, the metamerism,

the vascular system, the fatty bodies, the alimentary system, the peri-

trophic membrane, the Malpighian tubules, and the gonads.

Size of Nuclei in Cells of Drones and Workers.^ — Maria

Oehninger has carefully compared the nuclei of the cells of drones and

worker-bees, in order to discover whether there is any appreciable

difference in size, such as that which obtains between larval Echinoids

with diploid nuclei (normal fertiUzation) and those with haploid nuclei

(merogony). The Qgg which develops into a drone starts with sixteen

chromosomes ; the %^g which develops into a worker starts with thii'ty-

two ; and one might expect the nuclei of the drone's cells to be smaller.

* Zool. Jahrb., 1913, Suppl. 13, pp. 544-625 (31 figs.),

t Zeitschr. wiss. Zool., cvi. (1913) pp. 1-227 (71 figs.).

X Verb. Phys. Med. Ges. Wurzburg, xlii. (1913) pp. 135-40 (4 pis.).

2 Q 2
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Attention was directed in the pupse to the wall of the pharynx, the

trachese, the saUvary duct, the hypodermis, the muscles, the rectal

glands, the visual cells of the ocelh, and the ocellar nerve ; and the

Malpighian tubes of adults were also examined. In general, it was
found that the sizes of nuclei in drones and workers were the same.

Structure of Nuclei of Salivary Cells of Chironomus.*—W.
Faussek describes within the well-defined cell-membrane a nuclear

thread, consisting of an oxyphilous substance which extends all along

the thread, and of a basophilous substance which is arranged in disks.

The darker disks are filled with basophilous granules ; the intervening

areas are without them. Similarly, on the nucleolus there is an external

oxyphilous zone and a larger basophilous core. Details of the minute
structure are described and strikingly figured.

Spermatogenetic Mitoses of Earwig.t—C. F. U. Meek has made
careful measurements of the metaphase spindle in the spermatogenetic

mitoses of Forficula auricularia, and he thinks that he has established

a dimensional relation between it and the volume of the cell. His
conclusions are as follow.

1. The length of the mitotic spindle, i.e. the distance between the

two centrosomes at the stage of the metaphase when the chromosomes
are undergoing constriction in the equatorial plane, appears to be a

constant for each spermatogenetic mitosis of the species. The lengths

found are 6*9, 10*2, and 7*8//. for the secondary spermatogonia and
primary and secondary spermatocytes respectively. 2. The length of

the mitotic spindle at the conclusion of the metaphase, when the

daughter-chromosomes are ready to move apart, appears to be a constant

for each spermatogenetic mitosis of the species. The lengths found
are 7'1, 10 '4, and 8'1 ft for the secondary spermatogonia and primary
and secondary spermatocytes respectively. 3. The length of the mitotic

spindle in the earliest anaphase, i.e. at the moment when the daughter-

chromosomes have begun to move apart, appears to be a constant for

each spermatogenetic mitosis of the species. The lengths found are

7*3, 10 • 7, and 8
' 3 /x, for the secondary spermatogonia and primary and

secondary spermatocytes respectively. 4. The ratio between the lengths

of the mitotic spindle at the conclusion of the primary and secondary

spermatocyte metaphases is almost identical with the ratio betw^een the

two spheres, of which the volume of the one is equal to twice that of

the other ; and the volume of the primary spermatocyte cell must be
equal to twice that of the secondary spermatocyte at this stage, because
no growth or resting stage intervenes. 5. The ratio between the

lengths of the mitotic spindle at the conclusion of the primary spermato-
cyte and secondary spermatogonial metaphases is almost identical with
the ratio between the radii of two spheres, of which the volume of one
is equal to three times that of the other. The initial volume of the
primary spermatocyte cell must be half that of the secondary spermato-
gonium, because the latter divides to form two daughter primary
spermatocytes ; but the large size of the last-named, observed at the

* Arch. Mikr. Anat., Ixxxii. (1913) Abt. l,pp. 39-58 (2 pis.).

t Quart. Jcurn. Micr. Sci., lix. (1913) pp. 249-65 (1 pi.).
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close of the growth period, does not refute the suggestion that the initial

vohime is increased six-fold during this period. 6. If coincidence is

not responsible for the apparent connexion between the ratios mentioned
above, correlation is established between the cell volume and length of

spindle in the spermatogenetic metaphases of this species.

Nervures of Anterior Wings in Ants.*—C. Emery discusses the

venation of the anterior wings in Formicidse. In the more primitive

insects there are numerous longitudinal nervures united by transverse

nervures : in the more differentiated types both sets are greatly reduced
in number. In some Formicidae there are relatively indifferent types

of venation, e.g. in the males of Eciton ccemm ; in other forms there is

considerable reduction. Thus in Formica there are only two cubital

cells. The venation is exceedingly useful in classification, but it must
be dealt with in a critical way.

Spermatophore-like Structures in Trichoptera.t—N. Cholodkovsky
has found in the bursa copulatrix (or true receptaculum seminis) of

Goera pilosa and Molanna angustata,SL spermatophore-like structure. It

probably corresponds to the " spermatodose " in the sperm-receptacle of

Locustid^.

Antennas in Various Castes of Termites. J—E. Bugnion gives a

list of Indo-Malayan termites with a note on the number of joints in

the soldier, the worker, and the imago. The number increases after

hatching, usually by the repeated division of the third joint. The
number is not quite constant in each species. The imago has very often

one more or two or three more than the worker or soldier. The soldier

has often one more than the worker. The soldier may have the same
number as the worker or the same number as the imago. Bugnion
notes that the young cockroach (Blatta americana) (4^ mm. in length)

has 37 joints and the adult male 166.

Apterygota of Clare Island. §—G. H. Carpenter reports on a

collection of two Thysanura (Bristle-tails) and eighteen CoUembola
(Spring-tails) from Clare Island. Most are common and widespread

Irish species, but Fulsomia iv-occulata (Tullberg) is new to Ireland.

Two distinct shore-haunting species have been hitherto included under

the name Petrolius (or Machilis) maritimus Leach. A generally

northern facies is presented by the fauna.

S. Arachnida.

Coxal Glands of Arachnids. ||—B. H. Buxton has studied the struc-

ture of these organs in scorpions, Pedipalpids, spiders, Solifugae, and

Phalangids. In scorpions, Pedipalpids, and true spiders, there is a

saccule, a collecting tubule, a labyrinth with striated cells, and an outlet

* Eov. Suisse Zool., xxi. (1913) No. 15, pp. 577-87 (4 figs.).

t Zool. Anzeig., xlii. (1913) pp. 531-3 (3 figs.).

X BuU. Soc. Vaud. Sci. Nat., xlix. (1913) pp. 165-72.

§ Proc. R. Irish Acad.,xxxi. (1913) pt 32, pp. 1-12 (1 pi.).

II
Zool. Jahrb., 1913, Suppl. 14, Heft 2, pp. 231-82 (43 pis. and 7 figs.).
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either on the third or fifth appendage, while the primitive Theraphosid

spiders have two saccules and two outlets : one corresponding to the

third and the other to the fifth appendage. In these groups the coxal

glands appear to be quite homologous, but the Solifugas possess in addition

a secreting sac, and the outlet is on the second appendage, not far from
the mouth, so that the gland acts as a salivary as well as an excretory

organ, and also possibly as a poison-gland. The coxal gland of the

Solifugae is homologous with the salivary gland in Peripatus. The coxal

glands of other Arachnids are homologous with the large nephridia of

Peripatus on legs four and five.

€• Crustacea.

'Discovery' Hyperiidea.*—Dorothy A. Stewart reports on the

pelagic amphipods of the group Hyperiidea, collected in tropical and
sub-tropical waters by the ' Discovery.' She records an entirely new
genus, Hemiscehis, and two new species of Vihilia. The new form,
Hemiscelus diplochelatus g. et sp. n., closely approaches Schizoscelus

ornatiis Claus, but the possession of a subcheliform first gnathopod
serves to distinguish it. Another point of difference is the absence of

the pocket-like slit on the first joint of the sixth leg, which is so

characteristic a feature of Schizoscelus. The new form approaches
Euscelus in the shape of the gnathopods, and Schizoscelus in the general
form of the urosome and telson. It is probably between the two.

Larval Development of Rock Lobster.-f—E. L. Bouvier describes

the hitherto unknown " puerulus " stage of Palinurus vulgaris. This
is the stage between the last Phyllosoma-stage and the final form. A
single specimen was found by the naturalists at Plymouth. It has not
the flattened body of the Phyllosoma, nor the long spider-like legs, nor
the large cephalic shield ; it has taken on the Macruran form. It

swims not by the setiferous exopodites of the limbs, as the Phyllosoma
does, but by its pleopods. An interesting figure of this new larval

form is given.

Maturation and Spermatogenesis in Cyclops. J—Robert Chambers,
jun. has studied the maturation of the ovum in Cyclops americanus,

C. parens, and C. brevispinosus, and the spermatogenesis in the first of

these. In regard to maturation he found that the oogonial and sperma-
togonial chromosomes are diploid in number. The tendency for the

chromosomes, both of the oocyte and the spermatocyte, to assume a

characteristic U -shape seems to be subordinated, during the prophase
of the first maturation division, to a force which causes them to assume
a more or less rigid rod shape, somewhat swollen at the ends. In the

oocyte this massing of chromatin at the ends leaves a clear area in the

middle of the chromosomes. This cross-bar or clear area in the Cyclops

chromosome, when present, does not always lie in the middle, but may
be nearer one end than the other. Such a clear area does not occur in

* Ann. Nat. Hist., xii. (1913) pp. 245-65 (4 pis.).

t Comptes Rendus, clvii. (1912) pp. 457-63 (1 fig.).

X Univ. Toronto Studies, Biol. Ser., No. 14 (1912) pp. 1-37 (3 pis. and 3 figs.).
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spermatocyte chromosomes. As the ovum passes down the oviduct a

second nuclear membrane is formed, enclosing a much smaller area than
did the former nuclear membrane before the biserial arrangement. No
typical metaphase figure is ever formed, the chromosome pairs in the

biserial arrangement, passing directly into anaphase and telophase.

The relative size of the chromosomes remains constant throughout the

different stages of segmentation. Both egg-maturation spindles are

entirely within a nuclear membrane. The spindle-fibres, attached sub-

terminally or medially to the chromosomes, appear most distinctly in the

second maturation spindle. The spindle-poles are very broad, so that

the fibres appear to run almost parallel to one another. The chromo-
somes in one of the two contiguous pronuclei are already splitting,

preparatory to the first segmentation-division, before the formation of

spindle-fibres. The four American " varieties " of Cyclops viridis ex-

hibit a constant difference in chromosome number. C. viridis (type sp.) has

twelve, var. 6f???^/c«/z?/s has ten, var. j?«^rc?<s has six, and var. hrevispinosus

has four chromosomes. The six chromosomes of C. parens are in three;

sizes, there being a pair of each size. The chromosomes of a pair do not

necessarily lie together in the spermatogonial or oogonial nucleus.

With regard to spermatogenesis in C. americmius, the investigator

finds that in a mature individual a " Keimpolster " distinct from the

adult testis may exist. Nuclei in synizesis are smaller if anything than

the last spermatogonial nuclei. In the testis synizesis is accompanied by
only a very slight growth. The nucleus in synizesis resolves itself into

five pachytene filaments, from each of which develop two filaments

spirally coiled about one another. The five double filaments uncoil,

and become the five paired chromosomes of the spermatocyte nucleus.

The single elements of the double spermatocyte chromosomes are elon-

gate, dumb-bell shaped, similar to those of the oocyte. The spermatid

chromosomes resolve into a hollow sphere of reticular chromatin.

The ripe spermatozoon consists of a spermatid nucleus drawn out into a

slightly spiral spindle-shaped body with fine tapering ends.

Panama Copepods.*— C. Dwight Marsh describes some new species

from the Canal zone, and discusses the distribution of others. Some
species are cosmopolitan, and are therefore of no special significance.

The general character of the Copepod fauna of the Canal zone is

much more closely related to the South American fauna than to that of

North America. Some species are common to the Atlantic and Pacific

slopes ; some are confined to one slope or the other.

New Genus of Parasitic Copepods.t—H. Leighton Kesteven de-

scribes Ubius hilli g. et sp. n., a minute parasite from the genital ridges of

Ptychodera austrcdis, which occurs near Port Jackson. The new form is

closely allied to the monotypical genus Ive Mayer, but differs in having

a paired ovary, no chitin-lined end-gut, and a much reduced nervous

system. The body shows no trace of segmentation ; there are five pairs

* Smithsonian Misc. CoU., Ixi. (1913) No. 3, pp. 1-30 (5 pis.),

t Proc. Linn. Soc. N.S.W., xxxvii. (1913) pp. 673-88 (3 pis.).
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of appendages ; the oesophagus is lined by colnmnar epithelium ; the

mid-gut is devoid of obvious muscles ; the testes are small and cylin-

drical. It may be referred, along with Ive, to the family Chondra-

canthidse, but this reference must remain provisional until the stages

between the nauplius and the adult have been found.

Annulata.

Marine Oligochgete from Clare Island.*—R. Southern describes

Grania markola g. et sp.n., a remarkable new form with a very interesting

resemblance to Michaelsen's Enchytraeus mo^iochsetus found on the shore

of South Georgia. In Grania the seta3 are straight and thick, wide at'

the inner end, absent from the anterior region, a single ventral pair in

the middle region, joined in the posterior region by a dorsal pair.

There are no dorsal pores. The dorsal vessel rises behind the clitellum.

There is no cardiac body. The spermathecse communicate with the

oesophagus. The pharynx is dorsal. It occurred in depths of as much
as 24 fathoms, and is the first 01igocha3te found below low-water mark.

Structure of Stratiodrilus.f—W. A. Haswell describes this Histrio-

bdellid {Stratiodrilus novse-Jwllandise)^ which is about 1-1*5 mm. in

length when full-grown. It is a more highly organized animal than
ffistriobdeUa, as is shown in the more differentiated muscular and
nervous systems, and in the presence of three pairs of cirri with their

sensory cilia. The excretory system is widely different. The tentacles

in Histriohdella are unjointed, in Stratiodrilus 2-jointed ; the anterior

limbs are non-retractile in the former, freely retractile in the latter
;

Histriobdella has no definite tail region, while in Stratiodrilus this region

is sharply marked off from the trunk, and its body-cavity is cut off from
that of the latter by a partition. The animal lives in the gill-cavity of

the crayfish {Astacopsis serratus) ; it walks and swims by peculiar move-
ments of the hind-limbs. Haswell deals in particular with the body-
cavity, the jaws and digestive system, the nephridia, the nervous system,

and the reproductive system of the female.

Nematolielininthes.

Nematodes of Lake Geneva. |—B. Hofmanner gives an account of

the free-living Nematodes of Lake Geneva. He has found no fewer
than 4?) species, 34 littoral, and 9 from deep water. Eight new species

are described. Of the 26 littoral species, 8 are found in sandy areas

without any green vegetation. It seems likely that the littoral forms
are, or have arisen from, terrestrial forms brought to the lake by birds,

and that there has been a migration from the shallow water to the
depths. Three species are viviparous, but many of the forty oviparous
species liberate eggs which have reached the gastrula-stage.

* Proc. Irish Acad., xxxi. (1913) Glare Island Survey, pt. 48, pp. 1-14 (1 pi.),

t Quart. Journ. Micr. Sci., lix. (1913) pp. 197-226 (4 pis. and 1 fig.).

X Kev. Suisse Zool., xxi. (1913) pp. 589-658 (2 pis.).
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Platyhelminthes.

Wound-healing in Flat Worms.*—N. Th. Meier has used a

modification of Locke's fluid as a medium in which to test the regenera-

tive capacity of flat worms. He experimented with Distomum tereti-

colle and Trmnophorus nodidosus, and found that though there was
no regeneration in the strict sense there was a very perfect heaUng of

wounds.

New Fresh-water Nemertine and its Development.f—Iwaji Ikeda
describes Stichostemma grandis sp. n. from Japan (Hiroshima). The
proboscis nerves are nine in some forms, ten in others ; there are

about eighty hermaphrodite gonads on each side, and both kinds of

elements ripen simultaneously ; the cephalic glands do not extend
posteriorly beyond the level of the second pair of eyes ; the rhyncho-
coelom is relatively short. The worms live in soft mud within a mucus
secretion ; they are negatively heliotropic, and they spawn at night.

A large one may lay 400-500 eggs. Death soon follows spawning.

The segmentation process is of a very regular spiral type, and shows
in its earlier phases no directive cleavage determining the axes of the

embryo and the origin of the mesoderm. The two mesodermal bands
are produced by two large cells, which lie symmetrically one on each

side of the gastral invagination near its posterior lip.

Incertse Sedis.

Structure of Balanoglossus.J—0. Maser deals with the structure

of B. car?iosus, B. davigerus, Glossohalanus sarniensis, G. miindus, and
gives a full account of a new species, Balanoglossus niimeensis. The
new form agrees closely with B. carnosus, and differs from the other

species of which a review is made.

Rotifera.

Polymorphism of Anuraea aculeata Ehrbg.§—H. Kriitzschmar

concludes that there are small and large forms of this species which
differ in their proportions, in their resting eggs, and in their suscepti-

bility to environmental influence. He proposes to distinguish the

large variable form as a special sub-species, A. aculeata variabdis, as

distinct from the small and very constant type, for which the title

A. aculeata Ehrbg. is reserved.

Echinoderma.

Autotomy and Regeneration in Linckia.]]—H.L.Clark has studied

these processes in LincJcia guddingii, a common starfish of Jamaica.

Autotomy occurs at irregular intervals for a long period, if not through-

* Zool. Anzeig., xlii. (1913) pp. 481-7 (7 figs.).

t Annot. Zool. Japon., viii. (1913) pp. 239-56 (1 pi.).

I Zool. Jahrb., xxxiii. (1913) pp. 361-430 (5 pis.).

§ Internat. Rev. Hydrobiol., vi. (1913) pp. 44-9.

II
Zool. Anzeig., xlii. (1913) pp. 156-9.
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out life. In aiitotomously severed rays, growth coDtinuee, especially at

the proximal end where new rays soon begin to appear, radiating out

from a new mouth. Rays severed at some distance from the disk give

rise to new disks and rays just as well as those which separate close to

the disk. Autotomy in this starfish is not merely a normal process

originated by internal stimuli, but is an asexual method of reproduction

of prime importance.

Interesting New Ophiuroid.*—H. Matusomoto describes Astro-

pJiiura kawamurai sp. n., in which the free arms are only 6 mm. in

length and only 0'4 mm. in breadth close to the pentagonal body.

The free distal parts are very abortive, being devoid of any dorsal and
ventral arm-plates as well as tentacle pores. In some radii, indications

are not wanting of the first free arm-joint being in the process of incor-

poration into the pentagonal body. The new form is compared with

the genotype A. permira Sladen, and with Chun's Astropliiura. which
has not been specifically named.

Coelentera.

New British Commensal Hydroid.t—James Ritchie reports from
Irish waters the occurrence of Perigonimiis abi/ssi Sars. It is symbiotic

with living molluscs, forming a network on the external surface of the

shells. Apart from examples observed by Sars on DentaUum, it has been
reported only on minute shells of Nuculidae. The " blistered " state of

the shell of Leda (now Niwulana) pustulosa, to which Gwyn Jeffreys

referred, is due to Perigonimus ahyssi. The polyps are exceedingly

small—almost invisible to the naked eye. The stolons form a network
on the shell. Previous records have been from the Indian Ocean.

Athecate Hydroid with a Leptomedusoid.J— E. Stechow describes

a small colony of athecate hydroids, which he names Oampanopsis dubia

sp. n. There is a conical hypostome, a whorl of 14-18 tentacles, an
unbranched hydrocaulus with distinct periderm, a reticulate hydrorhiza,

The hydranths are spindle-shaped when contracted, with a deep sub-

tentacular neck when expanded, and there is no trace of a theca. The
genus Gampanopsis should probably be referred to the base of the

Halecidae. The medusa from which the colony is believed to have
originated belongs to the genus Octorchis ( = Eutima).

Protozoa.

Gypsina plana. §—Marjorie Lindsay describes this fixed encrusting

Foraminifer from the Indian Ocean, which spreads over any kind of

decayed calcareous matter. It grows to an extraordinary size (e.g.

3-4 in. in diameter of the widest part of the encrustation). The in-

dividual chambers are also large. The surface is marked into clearly

defined areola, about 120 /^ in diameter and with the walls of each

* Annot. Zool. Japon., viii. (1913) pp. 225-8 (1 pi.).

t Sci. Invest. Fisheries Ireland, 1913, No. 1, pp. 1-3 (1 fig.).

: Zool. Anzeig., xli. (1913) pp. 582-6 (1 fig.).

§ Trans. Linn. Soc. (Zool.) xvi. (1913) pp. 45-51 (6 figs.).
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chamber perforated by a few large foramina— 5 /a in diameter. Below
the surface are seen rows of chambers communicating by perforations in

the walls and not by large open passages. There is no general aperture
and no supplemental skeleton of spines and tubercles as in Tinoporus.

Large numbers of sponge spicules are included, and a Polytrema some-
times occurs in the centre.

Soil Protozoa.*—R. Greig-Smith has enquired into the phagocytic
action of soil Protozoa. The larger Ciliates, such as Golpoda cucuUus,
are not destroyed when comparatively large amounts of volatile dis-

infectant are added to the soil. Upon adding suspensions of Protozoa,
there was no evidence of any limitation in the numbers of the soil-

bacteria. Any enhanced effect was due to the addition of the bacteria

contained in the suspensions. The filtration of a soil extract had no
influence, beyond that of removing some of the bacteria in the suspen-

sion. Any phagocytic tendencies that the soil Protozoa possess, have
no influence in limiting the numbers ,of bacteria in the soil. So far as

the growth of bacteria is concerned, the effect of heat is of a different

character from that of a volatile disinfectant. Inferentially, the bacterio-

toxins and nutrients (agricere) of the soil are alone concerned with the

changes that occur when soils are heated, or treated with volatile dis-

infectants.

Polymastix and its Affinities.f—Doris L. Mackinnon describes

Polymastix, a small Flagellate parasitic in the alimentary canal of the

larvae of cockchafer, cranefly, and other insects. It is pear-shaped to

spindle-shaped, the anterior end rounded, the posterior end tapering or

often forked or otherwise " deformed." Four flagella arise from two basal

granules at the extreme anterior end, and are considerably longer than the

body. A cytostome lies between the basal granules. The periplast or

pellicula is relatively thick and rigid, raised into numerous longitudinal

folds or ribs. The cytoplasm is finely alveolar, and contains numerous
ingested bacteria. An axostyle is usually present, but feebly developed.

The nucleus is immediately behind the basal granules ; sometimes

spherical, more often pear-shaped, with a large karyosome surrounded by

a clear zone, which is surmounted by a group of chromatin granules.

Extra-nuclear granules of chromatin (?) may also occur. Division occurs,

in an "apparently transverse " manner somewhat like that in Lophomonas
;

and attention is also directed to the similar character of the ribbed

periplast in the two genera. There are also certain points of resemblance

in the nuclei of the two. There appear to be genuine affinities between

Lophomonadidse and Polymastigid^.

Piroplasmosis4—George H. F. Nuttall gives an account of the

part played by species of Firoplasma ( = Babesia) in causing disease.

Bovine piroplasmosis is due to at least two species, P. bovis and P.

divergens ; red-water or " biliary fever " in horses is due to NuttalUa

equi (Laveran) and Piroplasma caballi Nuttall ; ovine piroplasmosis is

* Proc. Linn. Soc. N.S.W., xxxvii. (1913) pp. 655-72.

t Quart. Journ. Micr. Sci., lix. (1913) pp. 297-308 (1 pi. and 1 fig.).

X BuU. Johns Hopkins Hospital, xxiv. (1913) pp. 307-16 (21 figs.).
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due to P. ovis ; and canine piroplasmosis to P. canis and other species.

Piroplasmosis is conveyed to cattle by Boophilus and Ixodes ricinus, to

sheep by Rhipkephalus bursa, to dogs by R. sanguineus and Hsema-

physails leachi, and to horses by Dermacentor reticulatus. The author

discusses the behaviour of Piroplasma in ticks ; diseases due to NuttalUa ;

East Coast fever of cattle (due to Theileria parva^ conveyed by Rhipi-

cephalus appeiidiculatus and other species of tick ;
" Piroplasma mutans "

Theiler, and other forms inadequately known ; and finally the question

of treatment and prevention.

Experiments with Theileria parva and Ticks.*— G. H. F. Nuttall

and E. Hindle have experimented with Rhipicephalus appendicidatusy

the tick which transmits Theileria parva, the parasite of East Coast

fever. Infected ticks do not produce infection during the first two

days when feeding on cattle. They are still infective after feeding

upon a rabbit for three days. Heating infected ticks to 37° C. for

three days does not render them infective during the first two days

after they become attached to the host. The partial feeding of infected

ticks for two days, followed by starvation for seventeen days, renders

them non-infective. Inoculations of emulsions of infected ticks col-

lected from cattle on the fifth day of engorgement failed to produce

infection. Infective ticks are rendered non-infective by exposure to a

temperature of about 10° C. for three weeks. Their infectivity may be

restored by subsequently warming them. The authors are testing the

hypothesis that the final development of Theileria parva in the tick,

resulting in the latter becoming infective, only commences after the

tick has begun to ingest blood.

Leishmania of the Dog.t—U. Gabbi gives an account of what

has been discovered in regard to the species of Leishmania, causing

Kala-azar in the dog and in man. He cannot accept the view that L.

canis and L. hominis are the same species.

Multiplication of Haemogregarina roulei.J—Marie Phisalix de-

scribes cysts with macromerozoites and cysts with micromerozoites,

which occur throughout the organs of Lachesis alternaUis, a Brazilian

viper. The free or endoglobular forms of the Hgemogregarine are very

abundant in the blood.

Leucocytozoon ziemanni.§— J. Moldovan describes the young
schizonts and the division of the nucleus into two products, which differ

in size and structure. The larger portion retains the character of the

original nucleus ; it is loose in structure and poor in chromatin. The
smaller portion is very dense and no internal structure is to be seen.

The latter divides, and its products divide till over thirty small nuclei

are formed.

Parasitology, vi. (1913) pp. 321-32.

t Centralbl. Bakt. Parasitenk., Ixix. (1913) pp. 504-16.

X CR. Soc. Biol. Paris, Ixxv. (1913) pp. 194-6.

§ Centralbl. Bakt. Parasitenk., Ixxi. (1913) pp. 66-9 (1 pl.).
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Trypanosomes and Leucocytozoon in Congo Birds.*—J.Kerandel
describes TiTpanosomes and forms of Leucocytozoon from Numida mele-

af/ris, Francolinus hicaJcaratus, Widow-bird, Roller, Goatsucker, etc.

New Chloromyxum from Gall-bladder of Carp.t—T. Fujita des-

cribes Chloromyxum koi sp. n., which he found infesting numerous carps.

The transparent sporoblasts contain one to three nearly spherical spores,

ivith a thick shell marked bv circular and meridional ridges. Each
spore contains four polar capsules at one pole. By application of a
stimulating reagent, the capsules can be easily made to throw out the
filament.

* Ann. Inst. Pasteur, xxvii. (1913) pp. 421-39 (2 pis.).

t Annot. Zool. Japon, viii. (1913) pp. 257-9.
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BOTANY.

GENERAL,
Including the Anatomy and Physiology of Seed Plants.

Cytology,

Including" Cell-Contents.

Amitosis in Onion-root.*—H. E. Jordan has studied nuclear divi-

sion in the root-tip of the onion, and finds that when the roots are grown
in ethereal solutions, there is an almost complete absence of mitotic

figures, but that in the periblem a considerable number of nuclei under-

go direct division. This result is tbe reverse of that obtained with

roots grown in water. It is uncertain whether this is due to direct

influence of the ether upon the achromatic spindle complex, or whether
it represents an early indication of a degenerative process due to un-

favourable environment ; in any case it indicates a superior sensitive-

ness in the centrosome and astral associates to unfavourable environment.

Structure of the Chromosomes and Resting Nucleus.f— A. B.

Lee has studied the structure of the chromosomes and resting nucleus

in Paris quadrifolia, and finds that the chromosomes of the homotypic
telophase are short with broad alveoles, but this alveolization does not

occur during the telophase, being usually an interkinesis process. The
chromosomes of the resting nucleus are very long thin spiral bodies

arranged in a loose group, and appear to be identical with the chromo-
somes of the telophase. The author terms the resting stage the " spiro-

phase " and subdivides it into three periods, viz. the prospirophase,

characterized by the alveolated chromosomes of the telophase together

with fragments of elongated spiral chromosomes ; the mesospirophase,

with very long thin spiral chromosomes loosely grouped together ; and
the telospirophase, with shorter and thicker chromosomes more or less

separate from one another. The chromosomes of the telospirophase

shorten and thicken, and ultimately form the spireme of the prophase

;

during this period three rows of alveoles appear in each chromosome
;

and the splitting of these portions during metaphase sets free chromatin

material to form the poles of the spindle. The author regards the

division of tbe chromosomes as the result of alveolization ; he also applies

a new term (spironema) to the loose group of long spiral chromosomes
characteristic of the spirophose, and believes that it would be of interest

to discover if such a formation during the resting stage is of general

occurrence.

. Cytology of Micropylar Suckers of Veronica.J—Paul Dop pub-
lishes a short note dealing with, the cytology of the micropylar suckers

* Trans. Amer. Micr. Soc, xxxii. (1913) pp. 103-12 (12 figs.),

t La Cellule, xxviii. (1913) pp. 265-300 (2 pis.).

X Comptes Kendus, clvi. (1913) pp. 1922-4.
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of V. persica. This sucker is an energid with four (more rarely six)

nuclei, situated in the micropjlar cavity, and by absorption of tlie sur-

rounding tissues, growing down into the funicle. It behaves in a para-

sitic manner, and when completely developed surrounds the vascular

bundle of the funicle with its branches ; it then gives rise to the for-

mation of a confused mass of cellulose. Its duration is characterized

by two periods : (1) a period of zymogenic activity, when the chromatin

is very active ; (2) a period of decay, when the chromatin degenerates

and the nucleolus reaches its maximum activity, the substance of the

latter serving for the production of cellulose granules.

Formation of Starch and Plastids in Plants.*—A Guilliermond

has studied the formation of chloroplasts and leucoplasts, and their rela-

tion to tlie manufacture of starch. He is able to confirm the opinion

expressed by Schimper and A. Meyer that starch is invariably formed in

either chloroplasts or leucoplasts. The plastids themselves result from
differentiation of mitochondria of the embryonic cells and of the cells

of the meristem ; the mitochondria occur in three forms : {ci) minute

grains
;

{h) chains of granules ;
(c) elongated and flexible filaments

;

leucoplasts are always derived directly from one or other of these forms,

chromoplasts usually in the same manner, more rarely by metamor-
phosis of the leucoplasts. From the histological and chemical point of

view, mitochondria and plastids are very similar, but the plastids are

specialized to perform a particular function. Mitochondria can only

multiply by division, and they are transmitted from the parent-plant to

the ^g^, and from the ^gg to the adult plant. The present study shows

the complete homology between the animal and plant-cell, especially in

regard to the process of secretion.

" Myelinformen " and Chondriosomes.t— A. M. Lowschin has

studied the "Myelinformen," which give rise to the albumins of

lecithin. These bodies are of varied form, resembling short rods,

dumb-bells, threads, rosaries, etc. The form assumed depends upon

tlieir construction, surface-tension, the physico-chemical characters of

the surrounding medium, and their own condition of rest or movement

;

the thread-like forms or spermatozoid-shaped bodies are present where

there is a streaming movement. The soructure is similar to that of

chondriosomes ; they may be homogeneous or enclosed in a more or

less variable membrane. The size varies considerably and depends on

the quantity of material used, the fineness of division, and the characters

of the surrounding medium. A longitudinal splitting may sometimes

be detected. Their origin, development, and disappearance are in inti-

mate relation with their structure and the character of the surrounding

medium. Division occurs similar to that described for mitochondria.

They are very sensitive to the action of chemical reagents, and have a

fixed condition of equilibrium ; they can be fixed by formol, osmic acid,

and chromic acid, but pure water converts them into a uet-Hke mass ;

they are disorganized by acetic acid. Thus in size, form, structure, and

* Arch. Anat. Micr., xiv. (1913) pp. 309-428. See also Eev. Gen. Bot., xxv.

(1913) pp. 271-2. t Ber. Deutsch. Bot. GeselL, xxxi. (1913) pp. 203-9.
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behaviour towards chemical reagents they appear to be identical with

chondriosomes, and the author regards this conception as a fact of con-

siderable importance.

Structure and Development.

Vegetative.

Vegetative Bud of Cordaites.*—0. Lignier has studied the struc-

ture of a vegetative bud of Cordaites lingulatus, discovered in the

siliceous strata of Grand' Croix. The bud is much elongated, resembling

that of grasses, and the length of the present specimen, i.e. :3 cm., is

considerably less than the total length. It consists of four spatulate

leaves, overlapping one another but witliout imbrication. Both the

inner and outer leaves have chlorophyll-tissue, but only the outer ones

have a definite palisade and spongy layer. In the fibro-vascular strands

the phloem differentiates before the xylem, but development never

proceeds far. Xylem-formation is at first centripetal, and the most
slender tracheids are nearly at the centre of the procambial strand,

but subsequent development is centrifugal ; the centripetal wood con-

sists of a few tracheids, and spiral, scalariform, and pitted vessels ; the

centrifugal arc consists of narrow tubes, which may be pitted. There
are no secondary vascular tissues. The cortex consists of several layers,

and thickening begins early, extending outwards towards the epidermis

and inwards towards the vascular strands; the cell-walls are often

pitted. The two glandular strands accompanying each vascular bundle
appear to belong to the cortex, and may have secreted gum. The veins

are dichotomous, the splitting starting at the lower surface Many of

the cells of the lower epidermis are prolonged into hairs. C lingulatus

resembles G. principalis in its reduced stereome structure, but is more
like C.filicis in the structure of its bundles and cortex.

Cambium-development in American Larch.f—L. Knudson has

studied the development of the cambium of Larix laricina. Investiga-

tions were first conducted in 1909, and the trunks of four trees of

equal age were kept under observation. It was found that the cambium
began to increase in diameter about April 19, and an increase in

the phloem became evident in the middle parts of the trunk. On
May 25 both phloem and cambium had increased over the entire trunk,

but the greatest increase was in the middle region. The greatest

increase in the phloem took place during the next few weeks and
coincided with the time of the greatest increase in the xylem. Little

or no xylem was formed before the end of May, but development was
complete by the middle of July.

In 1911 the branches of a single tree were studied, and it was found
that the increase in diameter begins in the middle lateral branches,

subsequently extending to the basal and apical branches. In individual

branches growth begins at the apex and extends to the base. The
increase in the diameter of the trunk precedes that of the branches.

* Ann. Sci. Nat., xvii. (1913) pp. 233-54 (18 figs.).

t Bull. Torrey Bot. Club, xl. (1913) pp. 271-93 (2 pis.).
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Insolation and temperature were found to exert an influence on the
inception of xylem-formation, and experiments seem to show that the
colour of the bark may also l)e an important factor. The results of
further investigations will be published later.

Root-structure of Smilax.*—W. A. Tichomirow has made a com-
parative study of the root-structure of Smilax excelsa and *S'. aspera.

The most striking characteristic of both species is the two-layered
endodermis. Two types of this endodermis are frequently found in the
same root. In the first type both layers have strongly thickened cell-

walls, the inner walls being especially thick ; the cells of the inner layer
are almost rectangular and tangential ly elongated when seen in cross-

section. In the second type the cell-walls are much thinner, especially

those of the inner layer, but the outline of the cells resembles that of

the first type. This polymorphism of the endoderm-cells is much more
marked in S. aspera than in >S'. excelsa. The cortical-cells of *S'. excelsa

are composed of well-defined spongy parenchyma ; the cortex of S.

aspera is similar, but less well-defined. The starch-grains of S. excelsa

are compound, while those of S. aspera are simple. In other respects

the root-structure of both these species is quite normal.

Keproductive.

Embryology of the PodostemaceaB.f—AV. Magnus has studied the

following species of the Podostemaces

—

Laivia zeylanica, Podostemon
subulatus, Dicrsea elongata, Hydrohrium olivaceum, Farmeria metzgeroides,

and finds that, notwithstanding certain striking differences, the embryo-
logy has much in common with that of other Angiosperms. The
sheathing of the nucellar cavity with a more or less water-tight covering

formed from a cuticularized inner integument, finds a parallel in

Raphanus and Arahis. while a similar condition is common in many of

the families belonging to both the Choripetalie and the Sympetalae.

This sheath, known as the embryo- dermis, appears to protect the food-

reserve of the embryo in the Angiosperms, and is therefore not peculiar

to the Podostemaceas, the only peculiarity being its early development.

The thickening of the cells at the base of the chalaza is a common
feature in many Angiosperms, and appears to be a device for maintain-

ing a connexion between the emljryo-sac and the funicle ; in the

Podostemaceas this thickening appears earlier and proceeds more quickly

than usual. The breaking-down of the nucellar tissue is only a special

case of a wide-spread phenomenon. The formation of the egg-apparatus

in Podostemon, Hydrobrium, and Farmeria resembles that of Gypripedium,

several Onagraceae and Campanulaceas; but the condition of Dicrsea is

unique, since neither the micropylar nor the chalazal parts of the

embryo-sac form more than two cells, and the ^g^^ itself results from a

division of the micropylar nucleus. The author believes that the eight

* BuU. Soc. Imp. Nat. Moscow (1912) pp. 401-19 (3 pis.).

t Flora.. V. (1913) pp. 275-336 (4 pis. and 41 figs.).

Dec. 17th, 19J
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free energids of the egg-apparatus of the Angiosperms have a special

physiological function, and that when this function is no longer needed,

as in Dicrsea, the parts are not formed. The Podostemacese have no

endosperm, and shortly after fertilization the embryo breaks through the

embryo-sac, and by means of a long suspensor passes into the nucellar

cavity, and then sends out a large haustorial cell into the tissues of the

funicle and outer integuments. This direct feeding of the embyro
probably accounts for the rapid ripening of the seed. A somewhat
similar condition is found in the Orchidaceag. The author remarks

upon the suppression of a generation resulting from the direct feeding

of the embryo, and shows that the difference here is scarcely less than

that between Angiosperms and Gymnosperms ; he regards it as suffici-

ently important to be the possible starting point of a new race of plants

in which direct feeding of the embryo shall be the general rule.

General.

Mycorhiza in the Asclepiadacess.*—E. Busich has studied eighteen

species of Asclepiadacea?, and finds that endotropic mycorhiza are of

frequent occurrence, being entirely absent in only four cases. They
appear to be specially characteristic of succulent species, and have the

hyphse, vesicles, etc. of the common endotropic fungi. Some of the

vesicles have a peculiar knotted structure, and in addition to those

formed within the root, other organs are formed outside which must be

regarded as vesicles, and which are capable of re-infecting the root.

Thus these vesicles appear to be a special form of reproductive organ.

Cells containing crystals of calcium oxalate are not found to be immune.
Infected plants give no nitrate-reaction such as is given by non-infected

plants, and this result is especially well marked in conducting tissues,

thus confirming Stahl's opinion that mycorhiza are characteristic of

plants having a reduced flow of water.

Morphology of the Chenopodiacese.t—F. M. Cohn has studied the

morphology and development of the flower of several species of the

Ohenopodiacese, and finds that the typical flowers of this family are

pentamerous, and all those which differ in this respect are to be regarded

as having been derived from a pentamerous ancestor. Eichler's expla-

nation of the origin of each individual flower proved to be too artificial.

The carpels may be reduced to two and the perianth and androecium

may disappear entirely, but the perianth is usually less liable to reduction

than the stamens. The flowers of AtripUx hortensis lend some support

to Wettstein's theory as to the origin of the flowers of the Angiosperms.

A variation from the typical radial arrangement is found in Corispermimi,

where the flower is dorsiventral and l)oth perianth and stamens may be

entirely absent, although the stamens here have a stronger tendency to

resist reduction. Goebel's theory as to an arrangement of paired leaves

is supported by the flowers of this family. The different forms of fruit

* Verb. ZooL Bot. Gesell. Wien, Ixiii. (1913) pp. 240-64 (3 pis.),

t Flora, vi. (1913) pp. 51-89 (27 figs.).
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found in Atriplex hortensis have the same structure until a certain stage

is reached, and then it seems that the method of nourishment determines

the final form. Transitional forms between the yellow and black fruits

have been found, and these also appear to depend on the food-supply.

The germination of black seeds varies considerably with soil and othei-

conditions ; in ordinary soil in the open air it is slow, and only successful

under favourable conditions of warmth and humidity.

Morphology of Ambrosiacese.*—K. von Goebel contributes a few
notes upon the male and female inflorescences of the Ambrosiaceae.

Unlike the rest of the Compositse, this group is- wind-pollinated, but
evidence of an insect-pollinated ancestry is found in spinose thickeninfr

of the exine of the pollen and in the hairiness of the rudimentary
stigma of the male flower. The flower-structure is retrogressive, but
there is a tendency to develop other structures not usually found in the

Composit^e, e.g. the burred fruits of Xanthium.. Male capitula occupy
the apex of the shoot and female ones the base. The lateral male
capitula have flowers on the abaxial side of the axis of the inflorescence,

thus facilitating the scattering of the pollen ; this abnormality is prob-

ably due to the late development of the bract of the capitulum, and to

its origin from the same primordium as the axillary shoot. The male

flowers are arranged in the same way as in other Composit^e, but the

arrangement of the female flowers is dichasial. In Xanthium the

female capitulum consists of two flowers in a spinous envelope ; in

Ambrosia we find considerable retrogression ; the spines of the envelope

are much reduced, and the envelope itself only encloses one flower,

having neither calyx nor stamens and a very rudimentary corolla. The
author maintains that organisms become modified mainly by retrogression

and simplification.

CRYPTOGAMS.
Pteridoph.yta.

(By A. Gepp, M.A. F.L.S.)

Prothallium of Anogramma leptophylla.t—B. Schussnig describes

and figures the development of the prothallium of Anogramma leptophylla,

and shows that it does, notwithstanding what Goebel has said, possess

an apical cell for a long while. It appears immediately after the con-

fervoid stage, and mostly after the formation of two so-called branch-

cells. Contemporaneously with the segmentation a start is made in the

meristematic growth of the margins of the prothaUium, which eventually

conceals the apical growth. The plant is a derivative from the Poly-

podiaceous type, but shows the family-characters in its prothallium.

The development of the prothallium agrees with that of Coniogramme

japonica, and forms a transition to more divergent types.

* Trans, and Proc. Roy. Soc. Edinburgh, xxvi. (1913) pp. 60-8 (1 pi.),

t Oesterr. Bot. Zeitschr., Ixiii. (1913) pp. 97-100 (1 pi.).

2 R 2
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Macrosporangia of Selaginella.*—E. Kainradl records a macro-

sporangium of Selaginella helvetica with several spore-tetrads, and
describes his investigations on the macrosporangia of his native species.

In S. helvetica, the author found many examples in young macrosporangia

of the development of two equal spore-tetrads ; and in other cases he
found, together with a normal spore-tetrad, traces of tetrad division in

a sterile sister-cell. In one young macrosporangium all the cells of the

sporogenous tissue were markedly large, rich in protoplasm, and thick-

walled. One ripe macrosporangium contained four well-developed

spore-tetrads, as well as numerous smaller withered tetrads. The author

goes on to discuss the homology of the male and female sporangia, and
the gradual reduction in the latter of the number of macrospores which
has arisen in the course of their phylogenetic development. He further

points out that macrosporangia provide more structural material than
microsporangia. The further abnormalities in S. helvetica of a macro-
sporangium with three macrospores, and the not infrequent dichotomous
branching at the apex of a sporangial spike, are mentioned.

Selaginella in Papuasia.f—G. Hieronymus publishes descriptions

of 18 new species of Selaginella from east New Guinea, with some
general remarks on the occurrence of the genus in Papuasia. The
plants were collected by Schlechter, Lauterbach, Burke, and others.

The descriptions are much more than mere diagnoses, and record

minute morphological details.

North American Ferns.—T. C. Frye and M. M. Jackson J give

an account of the fern-allies of Washington, with descriptions, keys,

and figures. The following genera are comprised in the paper : Lyco-

podium (with 8 species), Selaginella (3), Isoetes (7), Equisetum (8).

In Isoetes the structure of the leaves and the sculpture of the spores,

are the main characters for distinguishing the species.

E. J. Winslow § describes some instances of double sori in North
American species of Athyrium, and discusses the question of the relation-

ship of the straight simple sorus of Asplenium, the double sorus of

Diplazium, and the horse-shoe shaped sorus of Athyritcm, and further

the relation of the reniform sorus of Dryopteris.

Chinese Ferns. ||—0. Christensen publishes a list of the ferns

collected in Kouy-Tcheou by J. Esquirol in 1910-11. The province is

extraordinarily rich in species. Fifty three species are enumerated with
annotations ; three are new to science, and their characteristic structure

is described.

* SB. k. Akad. Wiss. Wien, Math.-Natur. Kl., cxxi. (1912) pp. 651-65 (1 tab.
and 2 text-figs.). See also Bot. CentralbL, cixiii. (1913) p. 311.

t Engler's Bot. Jahrb., 1. (1913) pp. 1-45.

J American Fern Journ., iii. (1913) pp. 65 -83 (4 pis.).

§ American Fern Journ., iii. (1913) pp. 88-92 (figs.).

;il
Bull. G6ogr. Bot., Le Mans, xxiii. (1913) pp. 137-43.
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Bryophyta.

(By A. Gepp.)

Individuality of the Piastid.*—A. A. Sapehin proves the individu-

ality of the piastid by the examination of Bryophytes and Pteridophytes.

He followed the behaviour of the piastid partly in living:, partly in fixed

material, in the spore, the protonema, the apical cell of the young and
old stem, during ovo- and spermato-genesis, in the emljryo and its apical

cell, in the archesporium, and again in the spore. Everywhere he found
that each piastid arises only from another one, by division. The indi-

viduality of plastids was clearly demonstrated. As regards chondrio-

somes, the author, in contradistinction to Rudolph, states that he found
them present in all mosses he examined {FolytricJmm^ Funaria, Bryum,
Mnkim), mainly in the form of mitochondria, but sometimes as " chon-

driokonten," or " chondriomiten." He is convinced that plastids and
chondriosomes are quite independent of one another. These various

bodies are figured.

Moss-flora for Beginners. f—W. Lorch has prepared a moss-flora

for beginners, adapted to the region covered by Limpricht's " Laub-
moose," namely Germany, Austria-Hungary, and Switzerland. In the

introduction the author describes the development, the inner and outer

structure of mosses, and their reproduction. He also gives instruction

to beginners concerning examination of mosses, excursions, the collec-

tion and preparation for the herbarium, and hints on the use of keys

for determination. The keys in the book are not arranged systematically,

but are intended to help the student to arrive at the correct name of

any moss. Figures are numerous, and are intercalated in the text.

Monoclea.l—Y. Schiffner publishes some phylogenetic studies of

the genus Jlonoclea, and discusses the evidence which we possess for

giving this hepatic its proper systematic position :—(1) structure of

the frond and rhizoids
; (2) development and structure of antheridia

and archegonia
; (:->) structure of sporogonium capsule-wall

; (4) position

and structure of the male receptacle. He discusses point by point the

arguments adduced by Campbell, Johnson, and Cavers in favour of

referring this genus to the Marchantiacese, and demonstrates in each

case that it could on the evidence be equally well referred to the

Jungermanniales. In fact, he is convinced that it should be placed

among the anacrogynous Jungermanniae, as perhaps a special family

situated between Leptothecacese and Haplomitrite.

Anthoceros dichotomus.§—C. and R. Douin publish notes on the

morphology and structure of AntJwceros dichotomus, and a few other

rare hepatics. Having cultivated the little-known A. dichotomus during

* Ber. Deutsch. Eot. GeselL, xxxi. (1913) pp. 321-4 (1 pi.).

t G. Lindau, Kryptogamenflora fiir Anfanger. Berlin : J. Springer (1913) v.

(Die Laubnaoose) 250 pp. (265 figs.). See also Bot. Centralbl., cxxiii. (1913) p. 38.

X Oesterr. Bot. Zeitschr.,lxiii. (1913) pp. 29-33, 75-81, 113-21, 154-9 (1 fig.)

§ Eev. Bryolog., xl. (1913) pp. 71-6 (1 pi.).
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a period of four months until the spores were quite mature, they have

been able to study the curious bulbils or tubers of the plant. These

bulbils are the swollen ends of long outgrowths emitted near the apex

of the thallus and thrust down into the soil, where they maintain the

life of the plant through the drought of summer. The species appears

to be dioicous. The pedicels of the antheridia are 4-celled in transverse

section, and this also is the case probably in all anacrogynous Junger-

mannieae, while in all acrogynous Jungermanniese the pedicel is but

1-cell thick. This, however, is a character entirely overlooked hitherto

by hepaticologists.

Cephaloziella obtusa.*—C. Douin describes and figures the struc-

tural characters of Cephaloziella obtusa Culm., a plant gathered at an alti-

tude of about 4300 ft. near Mont Blanc. Douin and Schiffner are about

to publish a monograph of the family Cephaloziellace^e, and Douin here

reveals some of the constant characters discovered and employed by
them for the delimitation of the family, such as the structure of

sporogonium-pedicel, the leaves of the gametophyte, the folds of the

perianth. The new species, C. obtusa, will be placed in the new genus,

Evansia, because of its bracts and propagula. The characters of Dichi'

ton and Lophoziella (a new genus) are briefly indicated, and other critical

notes are added. P. Culmann appends a postscript and some more
figures.

Pohlia.f—E. Bauer publishes notes on the comparative structure

of Pohlia hercynka Warnst. and P. Rothii Broth., with critical remarks

by C. Grebe, 0. Warnstorf, and L. Loeske.

Chionobryum g. n.J—J. Glowacki takes as type of the new genus
Ghionobryum the very rare Bryum Venturii De Not., found once in

South Tyrol by Yenturi, and again in Tyrol by Glowacki in 1912. It

difl^ers so completely in the structure of its leaf-nerve from the type

found in Bryum that Glowacki is of the same opinion that the species

cannot be left in Bryum. The capsule is still unknown.

Hyophila styriaca.§—J. Glowacki describes and figures a new
moss-species from Styria, Hyophila styriaca. It is distinguished from
Didymodon by its shorter leaf-nerve and by the cell-structure of the

basal part of the leaves.

Riccia Frostii in Hungary. ||—I. Gyorffy, in reporting on the

occurrence of certain species of Riccia at Mako in Hungary, records, on
the authority of V. Schiffner, R. Frostii Austin, an American species

which has been found in Lower Austria and Russia. He points out

the structural characters by which this very rare species may be recog-

nized. F. Stephani is inclined to regard the Russian plant as distinct,

and has named it R. Beckeriana.

* Rev. Bryolog., xl. (1913) pp. 65-71 (2 pis.).

t Oesterr. Bot. Zeitschr., Ixiii. (1913) pp. 106-9.

X Oesterr. Bot. Zeitschr., Ixiii. (1913) p. 279.

§ Oesterr. Bot. Zeitschr., Ixiii. (1913) pp. 405-6 (figs.).

II
Magyar Bot. Lapok, xii. (1913) pp. 28-30.
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Bryophytes of Piedmont.*—L. Yaccuri, in his account of the

bryology of the \'alle di Aosta in the north of Italy, a district extend-

ing from the Graian Alps to the Great St. Bernard, Mont Blanc, and
Little St. Bernard, records 207 mosses and 48 hepatics. Among them
is a Rocky Mountain species, detected for the first time in Europe

;

7 species or varieties are new to southern Europe ; and 22 new to Italy.

Also 7 varieties or forms new to science are defined for the first time.

The distribution of the species is worked out very instructively as to

geography, altitude, and geological formation.

North American Mosses.j—R. S. Williams gives an account of the

Dicranacese and Leucobryaceas in the Flora now in course of publication

by the New York Botanical Garden. The family Dicranacese is divided

into three groups—Dicranellete (with 3 genera), Dicraneag (13), Rhab-
doweisie^ (3). Keys to the genera and species are provided. The
descriptions of structure are ample and detailed. The family Li-uco-

bryaceae contains three genera.

North American Hepatics.J—A. AY. Evans, in publishing a fourth

chapier of notes on North American Hepaticse, describes in detail and
figures the structure of Gololejeunea setiloba, a new species collected in

Florida by S. Rapp. The most remarkable feature of the species is the

lobule of the leaves—a narrow basal fold surmounted by a single tooth

2-4 cells long. Of the other species discussed four belong to Le^jeunea,

two to Eiccia, and one each to Riccanlia, FruUania, Aiithoceros.

Thallophyta.

Algse.

(By Mrs. E. S. Gepp.)

New Method of Preparing Schizophyce®.§—AY. Conrad describes

a new method of making good preparations of Schizophyce^. It is

best to tease out the material as much as possible in a watch-glass

containing a httle water, and then add 3-4 drops of a saturated solution

of quinone in alcohol at 90', freshly prepared. After several hours

coloration takes place, at least in certain species, while in 12 to 24

hours it is complete. Wash in alcohol at 30-40° till the yellow colour

disappears, then in water with lUO p.c. glycerin (containing a slight

addition of thymol or formol). Cover the watch-glass with a funnel of

filter-paper, and leave the glycerin to become concentrated by evapora-

tion of the water. Mountain glycerin jelly in the ordinary way.

Action of Heat on a Mobile Alga
|1
—P. Desroche has studied

the action of heat on the zoospores of GhJamydomonas. If a drop of

* Nuov. Giorn. Bot. Ital., xx. (1913) pp. 417-96.

t North American Flora, xv. (1913) pp. 77-166.

X Bryologist, xvi. (1913) pp. 49-55 (figs.).

S Bull. Soc. Roy. Bot. Belg., xlix. (1912) pp. 205-8.

'\ C.R. Soc. Biol. Paris, Ixxii. (1912) p. 793.
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liquid containing a large number of zoospores be raised to a temperature

of 40° C, all movement stops and is never afterwards renewed. The
zoospores are, however, not killed, for after a certain time thej divide

;

this shows that at about 40^ C. the cilia are destroyed. Zoospores,

which are arrested hj a sudden rise of temperature, are able to renew

their movement.

Reactions of Chlamydomonas to Physical Agents.*—P. Desroche

describes his experiments on Chlamydomonas ohtusa Braun. He comes
to the conclusion that a definite organism reacts to exterior agents with

as much precision as inert matter. Two factors must be taken into

account : the physical or chemical agents, and the organism itself. He
establishes the following facts : (1) white light orientates the zoospores,

but does not influence the speed of their movements, however intense.

A too intense light arrests their movement. 2. Visible radiations of

the solar spectrum have different influences on the movement of zoo-

spores : the effect of each is described. 3. Temperature acts on the

movement of zoospores, a sudden variation arresting it. Within the

limits between which movement is possible, speed increases with the

temperature. Above 40° movement is arrested. Freezing-point does

not kill the zoospores. That is only attained at a temperature between
- lb° and - 19". Theories for this are discussed. 4. The apparent

negative geotropism of zoospores may be reduced to a simple mechanical
phenomenon. 5. Variations of pressure, within the limits w^hich have
been tested, appear to have no influence on zoospores. The author

concludes finally that, as regards reactions which affect movement,
physical agents appear to act simply in provoking or arresting it,

without modifying its nature or influencing its speed. The physiology

of the zoospore is only affected by very low or very high temperatures.

Study of Saprophytic Algae.f—S. Mendrecka gives an accouni: of

her experiments in the cultivation of Chlorella variegata and other low
alg^ upon various media, and of the effect of the latter upon the

growth and colour of the algae. C. variegata grows best on peptone
and sugar solution, and fairly well on solutions of ammoniacal salts.

The effect of light or darkness is not of much importance. What is of

importance is that sugars, especially glycose and galactose, can afford

complete nutrition for the plant and bring it to the state of sapro-

phytism, depriving it of its green colour. Certain salts also more or

less decolorize it. On the other hand, peptone maintains the chlorophyll

colour of the plant even in darkness, and restores the green colour to a

cultui'e which was colourless at the start.

Differentiation of Algse by Agglutinin. {—S. Rosenblatt-Lichten-
stein describes her experiments on the differentiation of algai by means
of specific agglutinin. Such work is almost a new line in algae. The

* These de Doctorat es-Sci.-nat. Paris: (1912) 160 pp. (31 figs.). See also
Bot. Centralbl., cxxiii. (1913) p. 7.

t Bull. Soc. Bot. Geneve, v. (1913) pp. 150-80 (figs.).

X Arch. Anat. Physiol., Physiol. Abt. (1912) 415 pp. See also Bot. Centralbl.,
cxxiii. (1913) p. 64.
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species chosen were Chlorella profothecoit/es Kriiger, Stichococcus sp.,

two undetermined species of Chlorella^ and two others. All were culti-

vated on grape-sugar-peptone-ai,^ar, and injections were made into

rabbits. The results of the serum of the " Alge-Berlin " were very

different on different alg^. In Stichococcus and in Chlorella ])rotothe-

rouks there was no agglutination. Stichococcus-serum. acted only on
Stichococcus. It is suggested that such serological experiments may
supersede the purely descriptive method in determining species.

Fresh-water Algse of Middle Europe.*—A. Pascher is editing a

series of monographs by experts on the fresh-water flora of Germany,
Austria and Switzerland. Some of the parts have appeared, namely,

Flagellat^e by Pascher and Lemmermann ; Dinoflagellat^ by Schilling
;

Zygnemales by Borge and Pascher ; and Bacillariales by von Schonfeldt.

Two great features of the series are the text figures which illustrate the

principal characters of almost every species ; and the keys for the deter-

mination of species. For each of the larger groups there is given,

besides the systematic part, a general account dealing with the morpho-
logy, development, biology, and methods of examination, culture, and
preparation. The monographs are no mere compilation, but contain

new and original work.

Periodicity of Plankton in the Western Mediterranean.!—M. J.

Pavillard reports on the periodic evolution of phytoplankton in the

western Mediteranean. The enormous quantitative variations of the

North Atlantic and of the Lake of Thau do not occur. The almost

total disappearance of phytoplankton in winter does not take place as in

the Xorth Atlantic : on the contrary, the flora attains its maximum at

that season. In November are found 40 to 50 species of Peridiniefe,

about 30 species of diatoms, Thallassiothrix Frauenfeldi being dominant,

etc. In February T. longissima and Rhizosolenia Te^iiperei occur. March
and April are not a rich period. In May and June conditions improve.

Chsetoceros anastomosans predominates. In July, certain diatoms may
increase. In August, given a sufficiently high temperature, the diatoms

l»ecome rare and Peridiniese preponderate, but the total density is small.

This condition continues more or less late into the autumn. Diatoms

and Peridiniese increase afresh in October, and the cycle recommences.

Flora of the Lochseen.J—A. Kurz writes a hydrobiological study of

the Lochseen and their environs. These lakes are remains of the old

course of the Rhine between Pheineer and Bregenz, and the lower of

the two lakes communicates in summer with the lake of Constance.

The area was divided into regions and the plant-associations carefully

examined. The microscopic flora at the edge of the lakes, the benthos,

consists principally of diatoms, of which 7:5 species were determined.

* Die Siisswasser-flora Deutschlands, Oesterreichs u. der Schweiz, A. Pascher

ed. Jena : Gustav Fischer (1913) 16 parts.

t Assoc. Fran(?aise Avanc. Sci., 41e Sess., Nimes, 1912 (1913) pp. 395-7. See

also Bot. Centralbl., cxxiii. (1913) p. 326.

X Arch. f. HydrobioL, viii. (1912) 140 pp. (4 pis.). See also Bot. Centralbl.,

cxxiii. (1913) p. 301.
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The basal mud is covered with a thick felt of OmUatorim and Anthro-

sptra Jenneri, which harbour a number of diatoms. The floating flora is

generally poor, mainly consisting of tychoplankton and heloplankton

elements.

Plankton of the Plitvicer Lakes. *^—J. Krmpotic writes an account

of the plankton of the Plitvicer Lakes in September and October. In

the Proscansko Lake he found Fragilaria crotonensis markedly predomi-

nating. In the month of June Asterionella fonnosa var. gracUlima pre-

dominates. The author found two types of that species, one measuring

105 /A in length, the other 70 /x, the latter being the more common.
Dinobryum and Cydotella were present in quantity. Of Geratium cor-

niitum, the summer-form was more common than the winter-form. In
the " Malo Jezerce " the winter-form predominates. There was a con-

siderable number of Chroococcacese. This paper is written in the

Croat language.

Portuguese Diatoms.

f

—L. Lopo de Carvalho continues the work
on Portuguese diatoms begun so ably by C. Zimmerman. The present

paper continues the account of the structure, the methods of collection

and preparation, and gives a list of the gatherings made in the environs

of Guarda, north of Serra da Estrella. Finally, there is a systematic

list of the 177 species studied.

Systematic Arrang-ement of Protococcales.J^—J. Brunnthaler writes

on the systematic arrangement of the Protococcales (Chlorophyceas).

He reviews the important work of Chodatin 1902, and the later systems

of G. S. West and Oltmanns in 11J04, Bessey in 1905 and Collins in

1909. The most valuable work of all on the subject was that of Wille

(Nachtrag. Engl. & Prantl, Pflanzenfam., 1909), whose views are here

discussed, tlie author indicating the points on which he holds different

views. Remarks are made on the principal characteristics of the Proto-

coccales — chromatophore, nucleus, reproduction, etc. Finally, the

author draws up a synopsis of the group, the Zoosporinse containing five

families, the Autosporinae ten.

Chlorophyce8e.§—W. Migula publishes a book as an aid to the

determination of the commonest species of the Chlorophyceae. He in-

cludes the Conjugatas, but excludes Mesota3niace9e and Desmidiaceae,

which he has treated elsewhere in a corresponding volume. The species

are clearly described, and details are given as to their method of repro-

duction, occurrence, and habits. Many of them are figured. An intro-

duction has been added by G. Stehli, wherein he describes simply the

best methods of collecting and preserving material ; an addition to the

book which will make it useful to amateurs.

* Glasnik Hrvatskoga prirodosl. drustva, xxv. (Agraiii, 1913) p. 1-29. See also

Bot. Centralbl., cxxiii. (1913) p. 140.

t Rev. de Univers. Coimbra, i-ii. (1913) (pis. and figs.). See also Bot. Centralbl.,

cxxiii. (1913) p. 326.

X Verb. k. k. Zool. Bot. Gesell. Wien (1913) pp. 76-91.

§ Die Griinalgen. Stuttgart: Franckb. (1912)74 pp. (8 pis.). See also Bot.
Centralbl., cxxiii. (1913) p. 271.
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Spirog-yra borysthenica.*—Y. Kasaiiowsky and S. Sminioif describe

and tigure Spirof/i/ra borysthenica, a new species from Kie\\- in Russia.

It belongs to the Salmacis section of the genus : but the authors create

for it a new subsection Ornatis, on account of the mesospore-membrane
of the zygote. They show in tabular form the differences between this

species and four other species in respect of chlorophyll-bands, spirals,

diameter of cells and zygotes, female cells, length of zygote, mesospore-
membrane. The species compared are S. calosjoora (as variously defined

by Cleve, Petit, Trondle), S. Nawaschinl, S. areolata, S. reticulata.

Chromatophores of Algae. f—A. Guilliermond discusses the significa-

tion of the chromatophore of algse, his object ])eing to determine the
relation which exists between the chromatophore of algae and the
chloroplast of higher plants, which represents the chromatophore as

opposed to the mitochondria. He examined species of Spirof/i/ra, Meso-
carpKS, Cladophora, and Desmidie^, and comes to the conclusion that the

chromatophore of algae differs in no way in its histo-chemical characters

from the chloroplasts of higher plants, and is composed of a substance

very nearly allied to that of the mitochondria. This substance shows,

however, a much greater resistance to ordinary fixing agents than does

that of the mitochondria. The author has also proved in the algag

above mentioned the presence in the chromatophores of metachromatic
corpuscles, fat globules, and sometimes also other colourable granules.

This would show that fat globules and metachromatic corpuscles are

always the products of the activity of the chromatophore ; and though
found in these algte sometimes outside the chromatophore, they have
nevertheless been formed inside it. The chromatophore resembles

mitochondria in being a permanent organ of the cell, dividing with the

cell-division and being transmitted from cell to cell. Physiologically,

it plays the same part as the mitochondria, elaborating the products of

secretion of the cell (chlorophyll, starch, fat, metachromatic corpuscles),

w^hich are usually the products of the activity of the mitochondria.

Thus, having regard principally to the physiological function of the

chromatophore, it would seem to be homologous with the chondriome

of ordinary cells. Whereas, in the great majority of cells, the chondriome

is represented by a very large number of mitochondrial elements dis-

seminated in the cytoplasm, it is in algal cells condensed into a special

organ uniting in itself all the physiological functions distributed among
the different elements of the ordinary chondriome. Finally, the author

remarks that if this interpretation be correct it would throw light on

certain questions of evolution and the physiological role of mitochondria.

It would tend to prove that mitochondria are only formed by division

and are incapable of spontaneous origin in the cytoplasm ; also, that

they play no role in heredity. It is already a known fact that in certain

species of algae, during fertilization, the male chromatophore degenerates

after entering the ovum with the cytoplasm, and that the female chro-

matophore alone furnishes by division the chromatophores of the resulting

cells.

* Oesterr. Bot. Zeitschr., Ixiii. (1913) pp. 137-41 (1 pi. and figs.).

t C.R. Soc. Biol. Paris, Ixxv. (1913) pp. 85-7.
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Paraspores of Ceramiacese.*—J. Schiller writes on the structure,

development, germination, and significance of the paraspores of Cerami-

aceas. The species studied were Seirospora Griffithsiana, Antithamnion

plumula, and Ceramium strirtum, collected in the Adriatic. Tetraspores

and paraspores occurred very generally on the same individual. The
paraspores are surrounded by a thick membrane, on which was visible

a slight stratification. The actual contents are enclosed by a thin

epidermis, against which lie the chromatophores—small plates or

roundish bodies embedded in dense peripheral protoplasm. This is

connected with the protoplasm surrounding the nucleus by means of

thick protoplasmic strands. There are four or five largish vacuoles.

The nucleus is large, of variable form. In the structure of protoplasm

and nucleus no difference exists between the tetraspore mother-cell and
the paraspores. The contents of the paraspores escape from the thick

membrane and germinate without any resting-stage. Paraspore-bearing

plants of Antithamnion plumula are apparently confined to South

European seas. As in Seirospora only tetrasporic j^lants bear paraspores,

which take the place of the short branches near to the apex of the long

shoots ; these then cease growing. The number of paraspores in one

sorus often reaches 170. Ceramium strictnm possesses two kinds of

paraspores, uamely " polyspores " and " spore-sori." Both that species

and Ayitithamnion flourish in water polluted by sewage. The author

discusses at length the developmental significance of paraspores, and
compares them with the monospores of Monospora pedicellata and with

the polyspores of Pleonosporiiim. Other instances of paraspores in

Ceramiacese are quoted, which together form a developmental series,

ending in the "spore-sori" of Ceramium strictum.

Cystocarps of Antithamnion and Prionitis.t—L. L. Daines writes

on the comparative development of the cystocarps of Antithamnion and
Frionitis. Both species were examined as separate studies, and it was

ound that the cystocarpic development is very similar. Antithamnion

floccosiim is considered in detail, and the slight characters are pointed

out in which it differs from other species of the genus and from Flaty-

thamnion heteroynorphum. The author then gives an historical account

of the work done on Prionitis, followed by a description of his own
investigations on P. Lyallii. He finds that the development of the

cystocarps in Grateloupiaceae, so far as Prionitis is concerned, differs

in very important details from Berthold's descriptions which are gener-

ally accepted, and that certain species of Grateloupia that were examined
confirm this opinion. There is a close resem])lance in cystocarpic

development between Prionitis and Antitltamnion., and the author con-

cludes that the GrateloupiaceaB are more nearly related to Ceramiaceae

than to Grloiosiphoniacese. He therefore includes Grateloupiace^e in

the Ceramiales in the sense of Oltmanns. Finally, he defines the five

groups of Floridese on the differences in their cystocarpic development.

Queensland Florideae.:]:—A. D. Cotton publishes notes on some
Queensland marine algae, principally in reference to their morphology

* Oesterr. Bot. Zeitschr., Ixiii. (1913) pp. 144-9, 203-10 (3 pis. and figs, in text),

t Univ. California Publications (Bot.) iv. (1913) pp. 283-302 (3 pis.).

X Kew Bulletin, 1913, pp. 252-5.
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and distribution. Ceratodktyon sponf/iosu?n Zan. grows in syml)iosis

with a sponge. The slender multicelhilar ])ranches are anastomosed
into a dense network ; the sponge grows in the interstices, and forms
an investing coat around each segment of the thallus. Thamnodonium
Tissotii is also associated with a sponge ; the thallus consists of large

foliaceous segments of parenchymatous structure, and both surfaces are

clothed with a thin sponge, which is penetrated by moniliform algal

filaments. The tetraspores of Coral!opsis Urvillel and the cystocarps

of lienrymcjiiafraxinifoUa.Tprevioxisij unknown, are described. Digenia

simplex, Amansia pumila, Vidalia fimhriata, are of interest in respect of

their distribution. All seven species were collected at Dunk Island by
E. J. Banfield.

Crouan Alg'86.*—C. A. Picquenard continues his report on the
algal material collected by the brothers Crouan. The Floride^e, of

which he gives a list, are less rich in species than would have Ijeen

expected. It is also surprising that in their herbarium there is no set

of the Guadeloupe alga3 collected by Maze and Schramm and named by
the brothers Crouan.

In a preceding paper the same author describes under the name of

Guerinia callithamnioides the Melobesia callithamnioides of Crouan.
Foshe, who examined the type, considered it merely a young Rliodo-

chorton ; but Picquenard considers that the differences he has observed
are sufficient to constitute a new genus. The fructification is unknown,
and Guerinia has therefore a doubtful position.

Belgian AlgSB.f—W. Conrad and H. Kufferatte give a list of the

algological flora of Belgium. Sixteen genera and forty species are new
to Belgium, and a hundred species are new records for the different

provinces. The catalogue comprises 371 species, of which 90 are

diatoms.

Algae of Tripoli and Cyrenaica.J— Gr. B. de Toni and A. Forti

publish a contribution to the algological flora of Tripoli and Cyrenaica
;

founded on collections by Vaccari of the Italian navy from Tobrouk
and Benghazi, and by A. Trotter from Tripoli. The principal interest

of the paper lies in the list of diatoms, since no list has ever before been
published for the Tripoli coast. Several of the larger algai are also new
records for the region. The numbers of species recorded are : Florideae

33 ; Fucoideffi 7 ; Chlorophyce^ 14 ; Characete, Glaucophycete, Myxo-
phycese, Peridinieae one each ; Bacillarieee 156.

Red Sea Algae. §—R. J. Harvey-Gibson and M. Knight publish a

fist of 48 species of marine alga3 collected by Crossland chiefly

from Khor Dongolab in the Sudanese Red Sea. Of these, 36 are ad-

ditions to a previous list. The authors record and figure vegetative

* Trav. Sci. Labor. Zool. Physiol. Marit. Concarneau, iv. (1912) No. 4, 105 pp.

;

No. 3, 5 pp. See also Bot, Centralbl., cxxiii. (1913) p. li2.

t Bull. Soc. Roy. Bot. Belgique, xlix. (1912) pp. 293-385.

X Ann. Inst. Oc6anogr., v. fasc. 7 (1913) 56 pp.

§ Journ. Linn. Soc. (Bot.) xli. (1913) pp. 305-9 (figs.).
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buds on Hy^msea valentise ; and they remark on the frequent occurrence

in Florideffi of tetragonidia on the same plant and even on the same

branch as the sexual organs. This phenomenon has been regarded as

abnormal by Yamanouchi, but the authors have found it of such fre-

quent occurrence in the Isle of Man that they feel this view is hardly

justified. A cytological examination would throw light on this point.

Fungus-galls on Cystoseira and Halidrys.*—L. M. Estee describes

fungus-galls which occur on Cystoseira osmundacea and Halidrys dioica

Gardner. They appear near the bases of the bladders, seldom growing

on the solid main th alius. They arise first as a small dark brown spot,

which soon becomes wart-like, and then lengthens into finger-like pro-

jections with slightly enlarged tips. The author describes the galls and

the parasitic fungus which causes them, and compares the galls with

those previously recorded on algas. He discusses the structure and
systematic position of the fungus in question, Guignardia irritans.

Norwegian Brown AlgsB-f—E. Norum's account of the brown
alg£e of the Haugesund district is published by N. Wille with a bio-

grapical notice of the author, who died in 1908. Eighty-four species

are enumerated, among them being Phycocmlis Alanse^ a new species of

Myrionematacea3 that grows epiphytically on Alaria esctdenta, forming a

strong plexus of filaments in its cortex and emitting fertile filaments

that bear long uniseriate gametangia. The plant is described, figured,

and critically discussed.

New Fucacese.J—N. L. Gardner gives an account of new Fucacete

briefly described in a previous paper, together with certain other new
forms recently found on the coast of California, a few notes on some

related species, and, finally, a new species of Blossevillea from Guadelupe

Island, off the coast of Lower California. Two of the new species have

been distributed in the Phycotheca Bor. Amer. of Collins, Holden, and

Setchell. Good figures are given of the algae here discussed.

Fungi.

(By A. LoRRAiN Smith, F.L.S.)

Zygospore-formation in Phycomyces nitens.§—^ P. Lindner and

Glaubitz record an instance of the apparent degeneration of Phycomyces

nitens. Zygospores had been formed freely on the boundary line between

the + and - races. When the culture was repeated only sporangia

were formed, and the power to form zygospores was not recaptured by

the fungus. The reason for this was not apparent, but may possibly

have been due to long retention in a cool chamber.

* Univ. California Publ. (Bot.) iv. (1913) pp. 305-16 (1 pi.).

t Nyt Mag. f. Naturvidensk. Christiania, li. (1913) pp 131-60 (1 pi.),

X Univ. California Publications (Bot.) iv. (1913) pp. 317-74 (18 pis.).

§ Ber. Deutsch. Bot. GeselL, xxxi. (1913) pp. 316-18.
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Black Moulds (Mucoraceae).*— Leva B. Walker has prepared a

somewhat popular account of Mucoraceae. She gives a biological history

of the group, describing the methods of fructification, etc., and then

gives a systematic account of the six tril)es of the family, with the genera

and species. Synoptic keys are given of the most typical and abundant
forms.

Study of Synchytriege.f— Gertrud Tobler-AVolff has published a

monograph of this group of fungi. She gives an historical account of

the genera, with the morphology, development, cytology, and biological

conditions of each ; as also the influence on the host-plant and the

geographical distribution. She has included several new species of

Synchytrium in her survey—one found in the hairs of Symphytum
officinale, one on Salix repens^ and a third on FiUpeyidula Uhnaria, which
is described as new. The larger part of the monograph deals with

the systematic arrangement of genera and species.

Green-coloration of Woody Ascomycetes.j:—Paul Yuillemin gives

as the usual agents of green coloration Helotium seruyinosum and
H. seruyinascens. The two species differ in the size of asci and spores.

The colour is given to the wood by the filaments of the fungus which
penetrate the woody tissues. The latter remains firm and evidently

uninjured, as the wood is frequently used to make various articles.

Leptosphasria lemane8e.§—This pyrenomycetous fungus is parasitic

on Lemania fluviatilis, a fresh-water alga, and is confined to the

genus ; attempts made by W. B. Brierley (who has written an account

of the plant) to infect other aquatic plants were unsuccessful. The
author has described the development of the perithecium ; the evidence

for sexual fusion is not very clear : paraphyses are not found. A descrip-

tion is given of the various cultures of spores, etc., the relation of the

parasite to the host, etc. Brierley questions the propriety of including

the species in Leptosphseria, on account of the absence of paraphyses

and the colourless spores.

Penicillium Petchii sp. n.||—The new Penicillium was isolated by

T. Petch from freshly coagulated indiarubber from South America.

A. Sartoy and Gr. Bainier have subjected it to various cultural and

experimental tests, the results of which are carefully set down. The
fungus grew on nearly all tlie culture media usually employed in myco-

logy, and numerous perithecia w^ere formed. The ascopores were echinu-

late and non-septate.

Biological Study of Ustilago.^—J. BroiH and W. Schikorra have

made a contribution to the knowledge of the prevalence of smut.

Culture tests were made with seeds infected with the fungi, which were

* Trans. Amer. Micr. Soc, xxxii. (1913) pp. 113-26 (2 pis.).

t Arch. Protistenk., xxviii. (1913) pp. 141-238 (4 pis.). See also Ann. Mycol.,xi.

(1913) p. 290.

: Comptes Rendus, clvii. (1913) pp. 323-4.

§ Manchester Mem., Ivii. (1913) 19 pp. (4 figs.),

r
Ann. Mycol., xi. (1913) pp. 272-7 (1 pi.).

If Ber. Deutsch. Bot. Gesell., xxxi. (1913) pp. 336-9 (1 fig.).
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sown, and out of twenty-one plants that ^rew, thirteen were found to

be smutted. Seeds were also microscopically examined and the mycelium
"was found to be most abundant in the scutellum, though also present in

various other parts of the embryo. Cultures of the fungus taken from
infected seeds were successfully carried out on gelatin, potatoes, etc., and
the resulting mycelial growth was employed to reinfect leaves or stigma

of other plants.

Seeds of artificially infected plants were tested. Of 409 seeds so

examined 162 were found to contain the mycehum of the smut Ustilago

Hordei-niida.

Two New Grass Smuts.*—These are described by Ewen Mac
Kiniion, and were found on species of Panicum. Diagnoses are given

of the new species, and a detailed account of the germination of the

spores of each. The first species dealt with, Sorosporhim Panici^ is con-

fined within the glumes and converts the ovaries into black spore-masses
;

the other Ustilago panicigraciUs alters the inflorescence, forming a con-

tracted and irregularly swollen boil-like growth.

Culture of Cereal Rusts. f—F. D. Fromme has demonstrated the

possibility of carrying on a continual series of rust cultures in the green-

house for the purpose of physiological study, and he ^ives an account of

his methods and results.

Two rusts, Puccinia dispersa on rye and P. coronifera on oats, were

kept going on living hosts by him for a consecutive period of six months.

P. coronifera was also maintained for a period of eight months with

transfer of infection once a week. During this time the rusts went

through 37 generations of the uredo stage without any resulting decrease

in the power of infection. The rust does not, however, self-propagate

to any extent. Very simple methods of infecting were found to be

successful : the host-plant—generally a seedling—was first sprayed and
then an infected pot plant turned upside down and shaken over it.

The spores that dropped sufficed for infection.

A high degree of humidity w^as found to be the essential factor, and
infections were secured only when humidity of the atmosphere was

maintained by covering the cultures with a bell-jar for twenty-four

hours, subsequent to the application of the spores.

While increased temperature was favourable to the development of

the fungus, the exclusion of light checked the growth. It was found

also that uredospores of P. coronifera, when stored at room temperature,

gradually lost their capacity for germination ; after eighty days' storage

only • 2 p.c. were still germinable.

The mildew Erysiplie graminis was a troublesome intruder in the

cultures, but it w^as possible to control it by treatment with sulphur

dust.

Uredinese.l—W. P. Fraser has proved by inoculation experiments

that the fern rusts of the genus Urediniopsis are heteroecious and that

* Journ. Proc. R. Soc. N.S.W., xlvi. (1912) pp. 201-4 (4 pis.),

t Bull. Torrey Bot. Club, xl. (1913) pp. 501-21.

i Mycologia, v. (1933) pp. 233-9.
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the aBcidiuin form grows on Abies ba/samea, and has been known as

Peridermium balsameum. This latter has been identified as giving rise

to mst on five different species of ferus. These rnsts liave been regarded
as distinct species : further experimental cultures are required to establish

their relationship with each other. Fraser has further found that

teleutospores of Pncciniadriim MyrtilU taken from Vaccinium canadense
infected Tsuga canadense ; spores of Melampsora niedusse on Fopidus
grandidentafa also infected Tsuga canadensis : and those of Melampsora
arctica on Salix infected Abies balsamea.

Study of Cladoderris.*—C. G. Lloyd has given the results of his

study of this small tropical genus of the larger fungi. It is close to

Sterevm, but differs in the ribbed (often papillate) hymenium. It has
hyahne spores. Some :^2 species have been described, but Lloyd finds

that a number of these are duplicates or belong to closely allied genera,

and probably there are only five known with distinctive characters.

Figures are given of these, and their peculiarities are described.

Contribution to the Knowledge of the Hymenomycetes.t—A
cultural study of a simple Basidiomycete, Hypochnus terrestris sp. n. has

enabled Hans Kniep to follow the entire development of the fungus
from spore to spore. The species experimented w^ith was found in great

abundance on soil, fallen leaves, etc., and was characterized by the

formation of candelabra-like basidia at the tips of the branches. The
filaments consist of binucleate cells which fuse in the young basidium

and a diploid nucleus results with about eight chromosomes. The first

division that follows is heterotypic, and the nucleus is again haploid

with four chromosomes. A second division gives four nuclei, each one
of which wanders into the basidiospore and there divides again, so that

the mature spore always contains two nuclei. If the basidiospore, as

frequently happens, germinates at each end, the nuclei undergo conju-

gate division. Each cell is binucleate until the basidium is again

formed. The tw^o nuclei do not arise from any sexual act.

In Coprinus nycthemerus the dark-coloured spores germinate at the

apex, and the young germinating tubes are frequently multinucleate.

From it arise numerous normally uninucleate-celled branches. In older

mycelium binucleate cells occur more often. The formation of clamp

connexions was carefully followed. A projection arises from the cell

near to the septum, and bends over, uniting with the cell immediately

below\ Two small strongly staining bodies are at first visible but

later they degenerate. Though tlie binucleate condition of the cells

was not regular, the two nuclei were always present in the basidium. A
full bibliography of the subject is appended.

Study of Structure, etc. in PolyporaceaB.J—Adeline Ames has

made an examination of a large number of pore-forming fungi. She

sketches the classification adopted by different workers, and gives an

* Cincinnati, Ohio, 1913, 11 pp. (11 figs.).

t Zeitschr. Bot., v. (1913) pp. 593-637 (4 pis.).

X Ann. MycoL, xl. (1913) pp. 211-53 (4 pis.).

Dec. 17th, 1913 2 s
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account of the reasons for variation. More especially she devotes

attention to the form of the pores, their size, depth, and the microscopic

character of the walls. She concludes that pore characters are of great

value in limiting species, though of little use in distinguishing genera.

Colour, spore characters and cystidia—the latter very rare in Polyporaceae

— are also passed in review. Ames gives a leading place to the character

of the flesh or the consistence of the fruit-body, on which basis, she

holds, the Polyporaceae can be divided into natural groups.

Germination of Merulius Spores.*—C. Wehmer has recorded the

failure of all his attempts to induce the mature spores of dry-rot to

germinate, either on wood or on artificial media. He concludes that

propagation of Merulius lacrymans must in all or nearly all cases be
purely vegetative.

New Moulds from the Cote d'lvoire.t—Eckley Lechmere has

found it possible to cultivate some microfungi obtained from the French
Congo, and so to give a complete account of their life-history. Pion-

notes viridis sp.n. found in woods was grown from the spore, and produced
dilTerent kinds of chlamydospores in addition to the terminal conidia.

Feristomiimi desmosporum g. et sp. n. has been placed by the author

near to Chaetomium. It forms superficial perithecia with a thin mem-
brane, and apical ostiole with asci which are borne on branching fila-

ments, and very thin membranes disappearing at maturity ; there are

no paraphyses. The brownish-red ascospores become free in the peri-

thecium. He distinguishes two varieties of the species. In one oidia

are formed on the hyphse, in the other verticillate conidia. When the

ascospores germinate one or other of these varieties is produced, accord-

ing to the nutritive medium.

Plant Diseases.—W. C. Sturgis} has described two fungus parasites

of Conifers which occurred in great abundance on the leaves, though
the damage done seems to be inconsiderable. One of these, Herpotrichia

nigra, grew on the leaves and twigs of young trees of Ahies lasiocarpa

and Ficea Engelmanni, covering them over with a felted brown mycelium.

The mycelium penetrates the internal tissue but it also covers over and
smothers the leaves, showing thus the combined ill effects of parasitism

and epiphytism. The second fungus, Neopectria Coidteri, was collected

on Finns Murrayana. It resembles the previous fungus, but differs in

the character of the spores.

J. J. Taubenhaus§ has described the diseases of the sweet potato

that are generally included under the temi Black Rot. One of these,

caused by Sphseronema fimhriatum, causes dark-greenish spots, and is

confined to tlie cambium layer. It is, however, frequently followed by
other fungi, Fusaria or Triclioderma, which destroy the whole tul)er.

The disease gives a bitter taste to the potato. Charcoal rot is due to

* Ber. Deutsch, Bot. Gesell., xxxi.(1913) pp. 311-16.

t Libraire Scient. Paris : A. Hermann et Fils (1913) 70 pp. (7 pis. and 23 tigs.).

X Phytopath., iii. (1913) pp. 143-58 (2 pis.).

§ Phytopath., iii. (1913) pp. 159-66 (3 pis.).
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Sclerotium bataticola s^^.n., once believed to be a stage of SjJhseronema

fimhrlatum, but proved by the author to be a separate organism.

Another form of black rot is caused by one of the imperfect fungi,

Lasiodiplodia tuhericoJa. The infected tissue of the potato is jet ])lack.

The disease was introduced into the United States from Java.

M. T. Cook and A. Schwarze * publish some notes on the growth
and development of a root-disease of dahlias caused by Botrytis, mor-
phologically similar to B. cinerea. The infections were always througli

wounds. The spores grew and germinated on various media. The
holdfasts developed into sclerotia.

L. Petri f has described the effects produced by the fungus Sphse-

ropsis Ellisii var. Abietis on the extremities of the branches of Fseudo-

tsuga Douglasii. The host grew in the shade in a very moist situation.

Trees with a better illumination a short distance away were not infected.

Petri found that the mycelium had developed in the cortical parenchyma
and in the phloem ; it did not penetrate the xylem.

Two species of Rhizoctonia have been described J for the Board of

Agriculture, i^. vioJacea and R. Solani. The former is a troublesome

disease of beets and carrots, in which it enters the fleshy roots and kills

them ; of lucerne and clover, in which it destroys the rootlets, and of

potatoes, in which it attacks the tubers. The fungus lives in the soil

;

it covers the plant attacked with a coating of mycelium, and forms

sclerotia which act as resting bodies. The second species, R. Solani^

attacks potatoes ; it forms sclerotia connected together by almost in-

visible strands of mycelium. Remedies are suggested for these diseases.

Another disease § that attacks the leaves of apples has also been

studied. The fungus Sphseropsis malonmi, known as apple-leaf spot,

may also attack the branches and trunk of the tree. In the latter case

it may girdle the tree and cause the death of the part above the diseased

area. It also causes a brown rot of the fruit. The appearance and

development of the fungus are described and remedies suggested. It

has only recently been reported for this country.

Yincenzo Rivera
||
has contributed a paper on the Oidium of the

oak. He finds that completely developed leaves are not attacked. Young
leaves in a fairly humid atmosphere in which turgescence is active and

not subject to changes are not attacked, though the conidia germinate

easily on these leaves. A rise of temperature which causes a loss of

turgescence in the leaves is an important condition of infection. Other

biological notes are added.

0. Mengel 1[ has similarly described the development of the mildew

of the vine and the changes induced by the environment. He considers

these changes under three aspects ;
general, secondary, and accidental.

Under general causes he includes climatic disturbances. Under secondary

and accidental he discusses the dissemination of spores, their germination,

and the methods of sprinkling and fumigating.

* Phytopath., iii. (1913) pp. 171-4 (IpL).

t Ann. Mycol., xl. (1913) pp. 278-80 (3 figs.).

: Journ. Board. Agric, xx. (1913) pp. 416-19 (1 pi.).

§ Journ Board Agric, xx. (1914) pp 513-15 (1 pi.),

li
Atti Reale Accad. Lincei, cccx. (1913) pp. 168-78.

% Comptes Rendus, clvii. (1913) pp. 292-4.

2 S 2
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Lichens.

(By A. LoRRAiN Smith.)

Lichens of Arran.*—J. A. Whelclou and W. Gr. Travis publish an

account of lichens found bj them during a holiday on the island.

They also include many specimens collected by W. West and some pre-

vious workers. The field work was done mainly on the coast where

lichens are abundant and in fine condition. They note that a number
of species such as Verrucaria ni(/rescens, which are usually found on

calcareous rocks, grow on exposed spray-washed siliceous rocks on the

Arran coast. Various ecological notes are given, and a list of the

hundred and nineteen species is appended.

Maritime and Marine Lichens of Howth-f—M. C. Knowles gives

a description of the geological and geographical features of Howth Head,

which forms the northern boundary of Dublin Bay. She also takes

note of the climatic and other conditions that affect the growth of

lichens in that region. She divides the coast into belts from low-tide

level upwards, and describes the types of lichen vegetation peculiar to

each area :
" the composition of the rocks, and the amount of weather-

ing of the surface, have also a great influence on the abundance and

nature of the species." Ramalinse are very plentiful on the rocks,

R. scopulorum (including R. cuspidala) being the most abundant.

Between the Ramalina belt and the sea, occurs the orange belt of

Physcia parietina, Placodium, etc., the more crustaceous P. lohidatum

coming lowest on the shore and sometimes sharing the rock with

Verrucaria mcmra.

Terricolous lichens were not present in great abundance, but a fair

number of species were found. Corticolous species were scarce, as trees

were absent, and the only habitat ^as the blackthorn-scrub, or occa-

sionally whitethorn. On these were found species of Ramalina,

Evernia^ Parmelia, and Physcia, with a number of crustaceous forms,

They grew mostly in the forks of the branches or where the surface of

the branches was broken and somewhat roughened and cracked. The
list which follows contains 181 species, 13 sub-species, and 25 varieties.

Three species are new to science.

Report on the Lichens of Epping' Forest. J

—

R. Paulson and P.

G. Thompson publish a second report on the Lichens of Epping Forest.

The first Ust included 46 plants, the present list adds 63, making a

total of 109 fully determined forms, which considerably exceeds the list

of 85 recorded by Crombie in 1883.

The authors also comment at some length on various aspects of lichen

biology, on hal)itats, and plant-associations, as represented by some heath-

forms, tree-dwellers, etc. In reference to " aspect " they find that

yellow-coloured lichens appear to revel in full sunhght, while some green

Parmeliae prefer the north and west sides of tree-trunks. The fruiting

* Journ. Bot., li. (1913) pp. 248-53.

t Sci. Proc. Koy. Dublin Soc, xiv. (1913) pp. 79-143 (1 map and 7 pis.).

X Essex Nat., xvii. (1913) pp. 90-105.
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season and rate of growth, more especially of microscopic species, have
been observed and the results are given.

The enemies of lichens also are treated by the authors, including
insect and parasitic fungi, with well-marked' instances of protective

resemblance in moths, etc.

Origin and Development of the Apothecium in Collema pul-

posum.*—F. M. Bachmann publishes a further paper on the reproductive

sti'uctures in this hchen, dealing more especially with the cytology of the
subject. She gives a resume of similar previous work on lichens, with
the results arrived at by the various workers. She describes the forma-
tion of a pore or opening in the cross-walls of the multiseptate trichogyne
to allow the passage of the male nucleus ; and she also describes the

nuclear content of the spermatia and of the ascogonia and ascogenous
hyph^e. Following fertilization the ascogone cells increase in size, no
new septa are formed, and the original septa are resorbed, so that the

ascogonium becomes practically one cell. The nuclei increase by division.

The ascogenous cells rising from the ascogonium show consideral)le

variation in size and also in their content. They may contain one or

several nuclei, and only little cytoplasm. There is, she states, no posi-

tive evidence of a fusion of nuclei in the ascogonium of Collema jmljjositm,

though the position of the nuclei sometimes strongly suggests that a

fusion is occurring or about to occur.

Bachmann has also followed nuclear division in the ascus, and has

evidence of a second reduction probably in the second division of the

nuclei in the ascus : and the evidence is strongly in favour of two

previous nuclear fusions : a sexual fusion in the ascogonium and a second

fusion in the ascus. The author thinks that the cases of apogamy in

lichens may prove to be similar to Collema pulposiwi, with spermatia

developed internally and trichogynes that never reach the open. She

considers it proved that the spermatia of lichens are male gametes and
not asexual conidia.

Schizopliyta.

Scliizoinycetes.

Gaertner Group Bacilli in Rats.f—W. G. Savage and W. Y. Read

describe their investigations on rats for the presence of organisms

belonging to this group. The purpose of the enquiry was to ascertain

whether such types are found normally in healthy rats. The internal

organs and intestinal contents of forty-one rats were examined, and in

five cases bacilli identical with B. enteritidis were found (in the spleen

in each case). The sera of several rats agglutinated the organism in

high dilution. These facts point to an old infection with Gaertner

group bacilh, possibly associated with the laying down of Danysz virus.

The general conclusion is that while rats are susceptible to infections of

this type, these bacilli are not natural inhabitants of their intestines. If

* Arch. ZeUforsch., x, 4 (1913) pp. 369-430 (7 pis.),

t Journ. of Hygiene, xiii. (1913) pp. 343-52.



614 SUMMARY OF CURRENT RESEARCHES RELATING TO

this be accepted, it indicates that this group of bacilli are not natural

intestinal inhaliitants of any known animal species.

Relation of the Tarbagan to Plague.*—In the first report of the

North Manchurian Plague Prevention Service, Wu-Lien-Teh discusses

the question of plague epizootics among tarbagans {Arctomys bobac) in

their relation to the human disease. This rodent, widely distributed

over Northern Manchuria and Siberia, is extensively hunted, as its fur is

of some commercial value. An account is given of the habit of the

animal and the methods of its hunters. The tarbagan harbours two

kinds of blood-sucking parasites, a tick and a flea, Ceratophyllus silantievi.

A few experiments showed that the flea could be induced to bite man,

but experiments with the tick were negative. Investigations of the

incidence of plague amongst these animals, supported by the evidence of

tarbagan hunters, leads to the conclusion that although the tarbagan

occasionally suffers from plague, the epizootic is never extensive, and

the animal does not play nearly so important a role in the spread of

plague as does the rat. Its direct relationship to human plague may
indeed be considered neghgible.

Anaerobes in Respiratory Disease.f—R. Tunnicliff describes two

new types of anaerobe obtained from persons suffering from disease of

the respiratory tract, and perhaps causally related to such disorder.

The first is a long slender flexile organism. It is Gram-negative,

and stains faintly with even carbol-fuchsin. It is a strict anaerobe,

growing slowly at 37° C. It was first isolated on goat-blood-agar. It

grows on glucose-agar, serum-agar, and other media of this type.

Examined by dark field, the bacilli from cultures are at first motile, but

soon come to rest. Artificially cultivated organisms are capable of stain-

ing a little more deeply than those in smears. This organism has been

isolated from a number of persons in the early stage of acute coryza,

and also from the noses of rabbits and other animals.

The second organism was obtained from a case of chronic bronchitis.

It was found in enormous numbers in the sputum, generally in clumps.

It was non-acid-fast and Gram-negative. It grew slowly at first, under

strictly anaerobic conditions. The colonies on the surface of blood sgar

are round, convex, and white. They are hard and cohere firmly to the

culture medium. The bacillus is non-motile, and does not possess a

capsule. Typically it is a short, thick bacillus, but on certain media a

great variety of forms appear. It is slightly pathogenic to guinea-pigs.

Characters of Bacillus violaceus.J—This organism has the property

of forming colonies of a deep violet colour. It is found not infrequently

in the bacteriological examination of water supplies, and, being easy

to recognize, has been used in the same way as Bacillus prodigiosus in

experiments for testing the efficiency of sand-filtration of water. In

the present paper J. H. Bampton discusses the characters of eighteen

strains of this organism obtained from various German and English

sources, as well as those of four strains of Bacillus membranaceus
amethi/stinus, another water-organism which produces a similar pigment.

Journ. of Hygiene, xiii. (1913) pp. 237-90.

t Journ. of Infectious Diseases, xiii. (Chicago, 1913) pp. 283-93.

X Centialbl. Bakt., Ite Abt. Orig., Ixxi. (1918) pp. 129-46.
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The various strains of B. violaceus differed in the intensity of the pig-

ment produced, but presented little niorpliological variation. The
organism is motile, Gram-negative, and does not form spares. Bacillus

membranaceus amethystinus is closely allied
;
pigment-formation is slower

and never so well-marked. A comparison of the cultural, morphological,

and serological characters of the twenty-two strains investigated is

given in tabular form.

Action of Bacteria on Coloured Media.*—H. F. Smyth has in-

vestigated the effects of the growth of certain vibrios and coliform

organisms upon dahlia-agar (nutrient agar coloured with 1 p.c. dahha
solution). iSignorelli in a previous paper claimed that this medium was
of value in the identification of cholera vibrios, stating that these

organisms grow well on the medium, become deeply stained, and produce
progressive decolorisation of the medium, whereas other organisms
produce no such decolorisation. Siguorelli attributed this absorption

of the dye to a selective affinity of certain organisms for the dye, and
claims that the decolorisation is due to physical abstraction of colour

from the medium by the organisms, and not to any chemical reaction.

The author of the present communication shows that most organisms

which produce alkali on agar will decolorise dahlia ; that this effect is

due to the presence of alkali, and is inhibited by acid-production ; that

dahlia-agar decolorised by bacterial action can have its colour restored

by treatment with acids ; that many organisms grow vigorously on
dahlia-agar, decolorising the medium ; and therefore the method is of

no value for the identification of cholera vibrios.

Morphology of Glanders Bacillus.

f

—M. Carpano has made a

study of the morphological characters of B. mallei as it is found in the

animal body, as well as in artificial culture. Pleomorphism is very

marked. Threads with spindle-shaped or bulbous ends are frequently

found in cultures. These have hitherto been regarded as involution

forms, but the author regards them as active, readily transplantable,

and probably highly virulent. From an infected guinea-pig there were

recovered granular forms, simple bacilli, massed aggregations of bacilli,

filaments, spindles, and other varieties. Certain preparations show
capsules and spores. True branching was not observed. On these

grounds the author assigns this organism to the family Trichomycetes,

genus Leptothrix.

Bacillus salmonicida.J— J. W. Fehlmann has investigated this

organism, the causal agent of salmon-disease. He describes the bacillus

ag a flagellate, non-motile organism, which acquires the property of

motility on certain culture media. On fish-agar, and to a certain extent

on ordinary feebly-alkahne agar, cultures of the organism develop a

brown pigment. Fish may be infected by subcutaneous, intramuscular,

or intraperitoneal infection. The organism is also pathogenic for

certain warm-blooded animals, such as rabbits and guinea-pigs. Most

of the observations of this author confirm those of previous workers on

this subject.

* Centralbl. Bakt., Ite Abt. Orig., Ixxi. (1913) pp. 319-22.

t Centralbl. Bakt., Ite Abt. Orig., Ixxi. (1913) pp. 267-85.

X Centralbl. Bakt., Ite Abt. Orig., Ixxi. (1913) pp. 384-407.
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MICROSCOPY.

A, Instruments, Accessories, etc.*

(1) Stands.

Model for a Polarizing Microscope.f—W. N. Benson has designed

this model for the purpose of demonstrating to students the manner in

which light is transmitted through a polarizing Microscope, and the

explanation of birefringence and pleochroism.

The model consists of a number of portions strung on a stout wire or

knitting-needle (ER in fig. 80), which represents the path of the pencil

of rays along the axis of the Microscope. The rays falling on the mirror

A (a cork) are reflected along RR, and the pencil is made up of rays vibrat-

ing across RR in every azimuth (as shown by B). On reaching C, the

Fig. 80.—RR, path of ray through Microscope axis (lenses not re-
presented) : the arrows indicate the planes of vibration ; A, sub-
stage mirror; C, polarizer; D, plane-polarized light; F, crystal
plate

;
H, cross-wires ; J, analyser ; Ko Ke, interference of vibra-

tions brought into the same by the analyser (birefringence).

polarizer, each of these rays is resolved into two directions, but is trans-
mitted along one only of these directions (through the slot C). Thus
all the hght leaving the polarizer vibrates in one plane, as shown l)v the
arrow through the cork D, which is rigidly counected with C. F, repre-
senting the crystal plate, rotates freely about RR. The light from the
polarizer is resolved into two directions perpendicular to each other, and
IS transmitted through the crystal as through the slots o and e. In this
passage, however, one ray is retarded more than the other, so that the
nature of the light as it leaves the crystal plate is illustrated by the two

* This subdivision contains (1) Stands
; (2) Eye-pieces and Objectives

; (3)Illummatmg and other Apparatus; (4) Photomicrography; (5) Microscopical
Optics and Manipulation

; (6) Miscellaneous.
t Geological Mag., x. No. 10 (1913) pp. 447-8 (1 fig.).
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arrows o' and d driven through the cork G, which is rigidly connected
to F. As the crystal is rotated the intensity of tlie o and e rays vary,

and this may be indicated by pushing the corresponding arrows in or

out of the cork G. The board H shows the position of tlie cross-wires

in the Microscope, and serves to hold RR in place. The analyser J,

and vibration arrows Ko and Ke are attached to the cork L, which slides

on or off RR. When properly in position for the ' crossed nicols ' con-

dition, the analyser is held in place against H by- the small stop M. The
and e rays from the crystal on entering the analyser are resolved into

two components, and of these only one is transmitted. The Hght leaving

the analyser is therefore made up of the resolved portions of o' and e',

and is indicated by the arrows Ko and Ke, both lying in the same plane,

but one behind the other.

The way for the more rigid explanation of the birefringence colours

is often made easy by some such phrase as the follomng :
" The two

resolved portions of the polarized ray enter the crystal plate perfectly
' in step,' but as one is retarded more than the other while passing

through the crystal it falls behind, and when brought by the analyser

into the same plane the two rays are found to be no longer ' in step,'

and consequently interfere with each other." The interference can be

illustrated by soldering to each arrow^ a portion of a sine curve wire (as

at N). By varying the distance between the arrows, the quartz wedge
and kindred phenomena can be well shown.

If a large cork be used for L, and the amplitudes of Ko and Ke be

varied as with d and e', one can illustrate the impossibihty of obtaining

complete extmction with uncrossed nicols.

Pleochroism is exemplified by removing the analyser and cUpping
differently coloured glass plates (e.g. brown and green) over the o and e

slots in the crystal plate F. The o' and e arrows may be coloured

accordingly, and the variation of the tint as the crystal is rotated is

brought out well by varying the lengths of the o' and d arrows as before,

to give two colour intensities in all positions. A little mechanical

contrivance may be added to do this automatically, but would require

nice workmanship.
The model may be used to illustrate several other points, but its

application to these ends will occur to every teacher.

G-emmological Microscope and Dichroiscope.*—E. K. Spiegel-

halter, in a paper read before the National Association of Goldsmiths,

discusses some of the difficulties involved in distinguishing between true

gems and gem copies, especially when the gem copy is a synthetic stone.

In this case both are gems, the one having been made in nature's labor-

atory and the other in man's. Synthetic corundum is now made in

large quantities and in almost perfect shape. In the natural gem it

exists in two forms—the ruby and the sapphire—the distinction between

them is merely that of the oxides forming their colours. The
only difference between the natural and the synthetic gem is in the

structure-formation. There are few flawless gems, and it is in the

difference of structure of the specks or flaws existing in botli the

* Optical and Photographic Trades Journ., xlv. (1913) pp. 289-290 (1 fig.).
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natural and synthetic gem that we are enabled to discriminate between
them. AVhen examined by a loup or by a Microscope the flaws in the

natural gem are crystalline or more or less angular in formation. In
the synthetic these specks or flaws are globular or semi-curved, and this

is the one and only difference between the natural and the synthetic

gem. Fig. 81 shows a Microscope, designed by the author and manu-
factured by Messrs. Eaphaels, Ltd., of Hatton Grarden, arranged for

the convenient examination of mounted or unmounted srems. The

Fig. 81.

instrument has two object-glasses of 1 in. and 2 in. respectively, and
these are amply sufficient for the purpose. The structure of the Micro-

scope will be readily understood from the figure. A dichroiscope can

be connected, if desired, with the stand.

Beck's Latest '' London " Microscope.*—The stand (fig. 82) is made
on the Handle Model, which has the limb of the Microscope so shaped
that it forms a handle by which the Microscope can be lifted without

in any way endangering the fine-adjustment. The base and pillar

* R. and J. Beck's Catalogue, 1913, p. 115, fig. 1334.



ZOOLOGY AND HOTANV, MICROSCOPY, ETC. 619

are designed on the Continental Model. The stage is square, the upp<'r

surface being faced with ebonite. The size is 4 in. by 4 in. It is

made specially large for the convenient use of Petri-dislies, or culture

plates. A removable mechanical stage can be fitted at will. A special

feature of this stage is that an iris-diaphragm is fitted into the stage,

flush with the surface, so that if an Al)be condenser is in use the

diaphragm can be closed between the top of the condenser and the

sUde when the former is in focus. Tlie coarse-adjustment is by a

spiral rack-and-pinion and is accurately fitted so that comparatively high

poweTS can be focused thereby. The fine-adjustment is by means of a

Fig. 82.

lever and a micrometer-screw which gives a very delicate adjustment.

The milled heads are at the side of the instrument, and one is provided

on each side of the limb so that it can be worked from either side. The

body tube of tlie Microscope is 140 mm. long, with a graduated draw-

tube, which can be extended to 200 mm. The sub-stage has a swing-

out movement and is focused by means of a rack-and-pinion. It will

carry either an Abbe or achromatic condenser. A large size double

mirror is provided. The whole instrument is finished in stove black

enamel which resists the action of acids and spirits.

Leitz' Microscope for Examination of Brain Sections.*—This

stand (fig. 83) has been designed by Messrs. Leitz for objects of

unusually large dimensions, and is especially suitable for the examination

* E. Leitz, Wetzlar : Special Catalogue (1913), Mikroscope, pp. 86, 87.
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Fig. 83.
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of brain sections. It is eqnipped with ii strong square sta^^'e 20 x 20 cm.
so that the largest sections can be conveniently exposed upon it. The
tube is of the same wide diameter as that sup])lied with the Stand A of

the same makers. The instrument is suitable for photographic purposes,

and, with weak powers, the whole section-surface can be photographed.
It is supplied with a line-adjustment, so that hi<rh power can be used if

desired. The coarse-adjustment is by rack-and-opinion.

Swift's Large Measuring and Screw-testing Microscope.—This
instrument (ligs. 84, 85) has been designed to give absolute measure-
ments of small objects to a very fine degree with extreme accuracy.

It is particularly useful for measuring and checking such articles as

micrometer screws, divided scales, standard gauges, dies, etc., and is

constructed for great ease of manipulation in such work. It is designed

to give the length and pitch of a screw to O'OOl mm., the maximum,
minimum, and effective diameters and depth of thread toO'Ol mm., and
the angle of the thread to .5° without the necessity of moving the screw

after it has once been set up for examination.

The object, according to its shape, is either held in one of the

chucks A of the rotatino- divided holder B, or fixed on the stao^e and
its length measured by moving it across the field of the webbed ocular

P by means of a micrometer screw with divided head C. The pitch of

this screw is 5 mm., and the head is divided into 100 parts : the frac-

tions of these divisions are read from a vernier to O'OOl mm. Entire

millimetres are shown by an index on the scale D. The plate of the

stage is held against the flint-hard point of the screw by two long

spiral springs set in the same place as the dovetailed fittings, one on
each side equally displaced. The point of the screw is turned on a

separate piece of steel to the thread ; it is hardened, ground and polished,

and let into the main piece before the thread is cut. This is done to

prevent distortion of the thread, w^hich would occur if the hardening

were done after cutting. The screw, which is of the most accurate

description, is cut between dead centres with a single point.

The width of an object is measured by moving it across the field

by means of the milled head F ; the amount of the traverse is read to

• 01 mm. by the scale and vernier G.

The angle between two lines, edges, sides, etc., as, for example, the

angles of a screw thread, is ascertained by rotating the webbed ocular.

One of the webs is brought coincident with a side, and the milled head

of the tang-ent screw H is turned until the web coincides with the other

side. The angle is given on the scale and vernier Iv to 5 .

The milled head L actuates a tangent screw which inclines the

object under examination to the optic axis ; the degree of inclination

is read to 5° by the scale and vernier M. As the object lies in the

same plane as the axis of rotation it does not go out of focus on being

inclined. When the pitch of a screw is being measured, the screw

should be inclined the same number of degrees as the angle at which

the thread crosses it ; this angle can be approximated or else measured

accurately by means of the circle attached to the ocular.

The object is focused by an ordinary rack-and-pinion coarse-

adjustment and a micrometer screw fine-adjustment ; the milled head X
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Fig. 84.
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Fig. ^85.
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of this latter is divided to read direct to O-Ol mm. This divided head

is of use in obtaining the correct position for viewing the profile of a

screw thread. To effect this the top of the thread is focused on the

cross-wires of the ocular, and the body is lowered bj means of the fine-

adjustment an amount equal to the secant of the angle through which
the screw is tilted on the stage multiplied by half the maximum diameter

of the thread.

The object is illuminated by means of a mirror or an opal plate,

which are mounted with universal motions. An iris-diaphragm, which
is of the greatest convenience for controlling and modifying the light,

is fitted between the mirror and the stage. This diaphragm can be

instantly swung aside if it be not required ; when it is brought back to

the optic axis, the exact position is indicated by a spring click.

Extremely large objects, sach as milling cutters, hobs up to 2J in.

diameter, can be accommodated on the instrument by means of special

arms attachable to the stage which hold adjustable male and female

centres.

Museum Demonstration Microscope.*—G. Marktanner Turneret-

scher describes a Microscope, which is in use in the zoological and
botanical section of the Joanneum in Graz. It renders microscopical

preparations accessible to the general public, inexpert in the use of

apparatus. The instrument is enclosed in a cabinet, 45 in. in height.

An object-carrying disk. 12 in. in diameter, revolving round a vertical

axis, is arranged to hold fourteen microscopical specimens. By turning

a screw-head on the right-hand side of the cabinet, the disk is caused to

revolve. This movement can only take place in one direction. A
spring-catch, working on the circumference of the disk, checks the

movement when the specimens are in the correct position for inspection.

Two Microscope tubes emerge from the top of the cabinet, a low-power
and a high-power. While one slide is in position under the low-power,

the neighbouring slide is under the high-power. Both are in correct

focus for the normal eye, but to allow for individual variations, a lever

is placed to the right of the eye-pieces, which, being moved forwards or

backwards cants the object-disk within a limited range, and so shortens

or lengthens the focus. Transmitted light is used for most preparations,

but for opaque objects requiring reflected light, a small electric bulb is

placed over the disk. This is automatically switched on when an opaque
object comes into position under the low-power tube. In the left-hand

part of the cabinet is a vertical drum, revolving on a horizontal axis,

carrying descriptions of the preparations. It is geared to revolve with

the object-disk so that as each pair of specimens comes into position

under the Microscopes, the letterpress descriptive of them becomes
available for study.

(2) Eye-pieces and Objectives.

Reichert's New Comparison Eye-piece.f—This optical device (fig.

86) serves for comparing, by means of a single eye-piece, two objects

* Museumskunde, ix. (Berlin, 1913) pp. 158-62.

t C. Reichert'8 Special Catalogue, 1913 (3 figs.).
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placed on the stages of two different Microscopes arranged side by side.

The apparatus consists of a metal tube, and a prism casing containing

two adjacent and opposed right angled prisms, the latter being sur-

mounted bj the eye-piece. A prism is mounted at either end of the

horizontal tube. The course of the rays is shown in fig. 87. The
sockets of the prism tubes slip into the draw-tube of the Microscopes,

one being fixed by means of a clamping screw. Both Microscopes are

focused roughly before the comparison eye-pieces are put in position.

By means of the projecting stud the prisms below the eye-piece may be
displaced transversely for the purpose of viewing either the object on
the right or that on the left, or both may be viewed side by side and
compared. If polarized light be used the analyser is placed above the

eye-piece.

Gordon's Diifraction Micrometer Eye-piece.—This micrometer eye-

piece, designed by J. W. Gordon, is of the type in which the read-

ing is obtained by means of a scale projected on the field of the

instrument (fig. 88). It is therefore a direct-reading micrometer, and

Fig.

possesses the advantage of a direct-reading instrument over those micro-
meters which have to be read upon the divided head of a screw.

The scale is of special design, and as subdivisions can be actually

read and need not be estimated the scale is an open one, with very
clearly marked divisions, and is therefore more easy to be read than most
projected scales which are intended for accurate work. The extremity
of the object to be measured is ascertained by means of a micrometer
wire which traverses the field, the position of which is read upon the

scale. For the purpose of subdividing the scale divisions a diffraction

grating can be placed in position over the eye-piece, and will then, by
effecting the superposition of the image of the micrometer wire upon
the image of the adjacent scale-division, yield a reading of the fraction
of a scale-division over which the two images have to be moved in order
to bring them into coincidence.
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For the purpose of tlius obtainiiiii^ a readiiif,^ which sii])divides tlie

scale-division, a dark field is provided immediately al)ove the scale.

This dark field is merely a very narrow black band stretched across the
field of the instrument. It does not in any way interfere with the use
of the micrometer wire in taking the reading. 'But when the diffrac-

tion grating is brought into position over the eye-lens this black
band fades to a light grey, and on it are seen images of the scale and of

the micrometer wire, which appear to be prolonged across its breadth.
By rotating the diffraction grating through a small angle about the
optical axis these images are made to travel lengthways of the band, and
forasmuch as the image of the micrometer wire traverses the band in one
direction and the image of the scale in the opposite direction, a position

is soon reached in which the image of the micrometer wire coincides

with the image of the adjacent scale ruling. The position of the
diffraction grating which yields this result affords a measure of the out-

standing fraction of a scale-division which expresses the position of the

micrometer wire. In this way the scale is subdivided.

Two methods are available for reading this fraction. Thus, it may be
read on a subsidiary scale placed below the principal scale in the field of

the instrument, or, if the operator objects to the presence of this sub-

sidiary scale, then the fraction can be read upon a segment divided upon
the flange of the cell containing the eye-lens.

The" cap in which the diffraction grating is mounted is made easily

removab le, so that in the ordinary use of the ocular there are no diffrac-

tion images to disturb the observer's attention. The diffraction grating

is only brought into use when an accurate reading of the position of the

micrometer wire is desired. It may be remarked, however, that these

diffraction gratings are so designed as to give extremely feeble images
only on the bright field of the instrument, images so feeble that they do
not seriously affect the making of an observation. The objection to

their presence, though very intelligible, is entirely a question of "nerves."

For this reason it is desirable that the diffraction grating should be

altogether removable for ordinary use. When employed it yields images

which flash out dead black at the moment of super-position, and thus

make the taking of an exact reading in this way not only easy but

certain.

(3) Illuminating: and other Apparatus.

The Insectoscope.*—The above name is applied by P. Marie to an

apparatus which he has contrived for facilitating the examination in

reflected light of an object in relief. His purpose is to obviate the

well-known difficulties met with in the examination by a simple lens of

an insect or other such object. While with a loop it is scarcely possible

to apply a magnification greater than 20 diameters, his apparatus adapts

itself to 80. When the object has been once fixed on its support in the

Microscope this support can be moved, without loss of optic centre, in

* Bull. Soc. d'Encouragement pour I'lndustrie Nationale, cxix. (Paris, 1913)

pp. 638-45 (3 figs.).

2 T 2
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an unlimited number of ways and, if the object be too large to be

entirely seen in the Microscope, means of orientation are provided.

Fig. 89 presents a lateral view of the insectoscope and fig. 90 an end

view. The apparatus is entirely supported by the very rigid vertical

Objective.

axis A, which connects it with the fixed part of the Microscope base.

This axis is situated in the prolongation of the optic axis, around which

the apparatus turns horizontally. An axle B constrained to remain in a

horizontal plane, and connected with the first by the exterior bent arm
D, supports the interior bent arm E, at whose extremity is placed the

object-carrier G. A milled knob F in one piece with the axis B and the
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arm E serves to impart a rotatory vertical movement to E aliout B
th„ ni

^^, combination of the horizontal and the vertical movements
the object-carrier G vvonld descrilie a vertical sphere. The object to beexamined should be mounted on a pin clamped in the tnbular support <i

Objective

Fig. 90.

the exact postion being determined by rotating the arm into the hori-
zontal and then adjusting the pin-depth in the tube, so that the object
occupies the centre of the optic field. Bj means of the axis C another
rotation has been provided. This axis carries a disk I, on which is fixed
the pm-holder. When it is desired to examine separately all the parts
of an object of a size superior to the field of the objective, the object-
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holder is mounted on an endless screw forming a diameter of the disk I,

and supported by two flanges J, J\ at each extremity. This screw is

operated by the milled heads H and H^ and displaces the object-holder,

Fig. 91.

and centres the desired part under the objective. It is found that the
head of the pin being out of focus does not interfere with the optical

image.

Fig. 91 shows the insectoscope mounted on a binocular.

(6) Miscellaneous.

Quekett Microscopical Club.—The 492nd Ordinary Meeting was
held on October 28, the President, Prof. A Dendy, F.E.S., in the Chair.

S. 0. Akeburst exhibited and described a changer for use with sub-
stage condensers. This was on the principle of the Zeiss sliding objec-
tive changers.

S. C. Akehurst exhibited and described " A Trap for Free-swimming
Organisms." This was a device for taking advantage of the photo-
tropism displayed by most pond-animals.
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D. J. Scourfield gave a resume of a paper by James Murray, F.R.S.E.,
on the Gastrotriclia, a small uroupof minute animals, chiefly fresh-water,
of doubtful affinity. 'J'he various sections of the paper (lescribe their
form and structure, their haunts and habits, an historical sketcli of the
group and classification, a key to the genera and species, with a list of
all the eighty-three species whicli have'been described, and an aimotated
bibliography.

E. M. Nelson on " An Improved Form of Cheshire's Apertometer."
A number of short arcs of circles of varying radii are employed, avoiding
the confusion of many complete concentric circles, and permitting the
N.A. to be obtained to the second decimal place with a fair amount of
accuracy.

F. J. Cheshire did not think the form of apertometer he had de-
scribed some ten years ago Avas capaljle of greater accuracy. He then
described, and subsequently demonstrated, another and more direct

method of measuring N.A.
M. A. Ainslie also read a paper on " A Variation of Cheshire's

Apertometer," designed to ensure fair accuracy in reading to the second
decimal place.

Wright, F. E.—Graphical Methods in Microscopical Petrography.
A77ier. Journ. Sci., xxxvi. (1913) pp. 509-39 (8 pis.).

,, ,, A Graphical Plot for use in the Microscopical Determination of

the Plagioclase Feldspars.

A77ier. Journ. Sci., xxxvi. (1913) pp. 540-2 (1 pi.).

Far WELL, H. W.—Optical Bench for Elementary "Work.

Amer. Journ. Sci., xxxvi. (1913) pp. 473-4 (1 fig.).

B. Technique.*

(1) Collecting- Objects, incltiding- Cultvire Processes.

Selective Medium for the Paratyphoid-enteritidis Group.f

—

J. C. Torrey recommends the use of brilliant green broth as a specific

enrichment medium for the organisms of this group. After trying

various strengths of brilliant green in combination with various degrees

of acidity of broth, he found the following to give the best results.

Meat-peptone-broth is titrated to the neutral point for phenolphthalein,

and 1 p.c. glucose is added. The fluid is tubed in lo c.cm. quantities

and sterilized. A 1 p.c. solution of brilliant green (Griibler's) is prepared,

and just before use O'lT) c.cm. of this solution is added to each tube.

This gives a concentration of the dye sufficient to inhibit or destroy the

dominant fnecal bacteria, without interfering with the growth of para-

typhoid and allied bacilli. A very slight increase in the acidity of the

broth, in the presence of brilliant green in this strength, will, however,

inhibit or kill these organisms also.

* This subdivision contains (1) Collecting Objects, including Culture Pro-

cesses
; (2) Preparing Objects ; (3) Cutting, including Embedding and Microtomes

;

(4) Staining and Injecting
; (5) INIounting, including slides, preservative fluids, etc.

;

(6) Miscellaneous.

t Journ. of Infectious Diseases, xiii. (1913) pp. 263-72.
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Isolation of Typhoid Bacilli.*—C. H. Browning W. Gilmour, and
T. J. Mackie describe a method for the isolation of typhoid bacilh from
faeces bj means of brilliant green in fluid medium. The diamidotri-

phenylmethane group of dyes, including malachite and brilliant green,

are fairly actively bactericidal to the typhoid-coli group as well as to

Grram-positive organisms, but brilliant green is markedly more active

than malachite green in its inhibitory effect upon the coli group. It is,

therefore, likely to prove useful in the detection of a small number of

typhoid bacilli in the presence of a large number of organisms of the

B. coli type. The method is as follows. A stock solution of Bayer's

brilliant green extra cryst. 1 p.c. is made up every few weeks. Before

use, a 1 : 10,000 dilution of the dye is prepared from this. Of this

dilution, varying quantities— * 04, • 08, ' 12, * 16, * 22, • b c.cm.

—

are added to a series of peptone water tubes of weakly alkaline reaction.

A loopful of faeces is added to each tube. After 20-24 hours incubation

at 37° C, a loopful from each tube is stroked on a MacConkey plate

(two 10 cm. plates in all are quite sufficient to accommodate three strokes

from each dilution). These plates are incubated and examined in the

ordinary way. Comparison of results thus obtained with those of direct

platings of material upon MacConkey's medium, as well as experiments

with artificial mixtures of typhoid and colon l)acilli, indicate that this is

a selective medium of great value. The optimum concentration of

brilliant green for the growth of typhoid bacilli varies for different

strains, as the use of the range of dilutions shown above will indicate.

Isolation of Typhoid Bacilli.f

—

T. Bongartz has made use of

Bitter's China-blue method in extensive investigations connected with
typhoid epidemics, and has found it of great service, giving more satis-

factory results than any other method tried. The method of preparing

the medium is given in abbreviated form ; 2 p.c. of lactose is added to

a neutral 2 or '4 p.c. meat-juice-peptone-salt-agar. After steaming, there

are added to each 100 c.cm. of the hot agar, firstly 9 drops of saturated

watery solution of china-blue, and secondly 2 5 c.cm. of a 0*1 p.c.

malachite green solution. This is sterilized for ten minutes and poured
in plates. Non-lactose fermenters appear on such plates after 16 to 24
hours incubation, and may be tested with a typhoid agglutinating serum.
In this way a positive result may be reported on the day after the

material is received. This medium is more easily prepared than that of

Conradi and Drigalski, and at a smaller cost.

Bacteriological Examination of Soils.f— After a resume of the
various media used for these investigations, P. E. Brown points out that

soil itself is the most suitable medium for the purpose. Fresh soil gives

more constant results than sterilized or air-dried soils. For measuring
the ammonification due to soil bacteria, albumin solution or dried blood
may be added to the soil, but the most satisfactory results are obtained
by using casein. 10 c.cm. of 10 p.c. casein solution are added to each
100 gm. of fresh soil. The optimum incubation period at room temper-
ature is three days.

* Journ. of Hygiene, xiii. (1913) pp. S-S-o 42.

t Centralbl. Bakt., Ite Abt. Orig., Ixxi. (191.3) pp. 228-32.

X Centralbl. Bakt., 2te Abt., xxxix. (1913) pp. 61-78.
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(2) Preparing- Objects.

Preparation of Ascaris Embryos.*—To obtain microscopical pre-

parations showing the various stages in the early development of Ascaris
meiiaJocephaJa^ H. Joseph recommends the following procedure. Two
small paraffin cylinders, of like size and dimensions, are connected
together by two thin (1-2 mm. diameter) glass rods, about 2 cm. in

length, and placed 1 cm. apart. A sort of flat bobbin or spool is thus

obtained. The genital tube is taken from an Ascarid and loosely

unravelled. It is unnecessary and unwise to attempt a complete
unravelling. The tube is then wound round the glass rods in a flat

spiral. The end of the tube is fixed between two previous coils to

prevent unwinding. The whole apparatus is put in the fixing fluid,

washed, hardened, and embedded in the usual way. In the paraffin

bath the ends of the bobbin will melt, and the glass rods may be easily

withdrawn. Sections parallel with the coils will show progressive stages

of development of the contained embryos.

(3) Cutting-, including- Embedding- and Microtomes.

Microscopical Examination of Skin and Leather.t—G. Abt has

examined microscopically, by means of sections, skins and leathers, for

the purpose of ascertaining the changes which are associated with the
" salt-spots." The spots are very detrimental and lower the price of

leather, especially calf, so that spotty skins have to be blacked to conceal

the defects.

For skin the following fixatives are recommended : (1) saturated

aqueous solution of picric acid 70, formalin 40 p.c. 10, acetic acid 1 ;

(2) chromic acid 0*4, acetic acid 1*5, formalin O'l, water 100.

After 24 to 48 hours the pieces, which should not exceed 5-6 mm.
thick, are washed, dehydrated, and embedded in paraffin. The sections

are then stained in various ways and by means of various procedures,

such as magenta followed by picric acid and indigo carmin ; hagma-

toxylin and eosin ; safranin ; thionin.

Tanned material does not require fixation ; the pieces are merely

washed and then run through to make paraffin sections, which are

stained in the usual way.

In order to demonstrate tannin, 1 p.c. iron alum is used ; this im-

parts to the impregnated fibres a grey to blackish-brown hue. Elastic

fibres were stained with orcein (0*4 p.c. in 80 p.c. alcohol, with an

equal bulk of 4 p.c. hydrochloric acid in SO p.c. alcohol).

Micro-organisms were detected by means of Gram's method, but if

Gram-negative the results were poor, the least indifferent being ob-

tained by means of thionin and washing with acetic acid, or with

magenta-red followed by picro-indigo carmin.

Reconstruction Methods. J—Y. Fedorow uses ozokerite (yellow

ceresin) instead of beeswax, for reconstruction work. The physical

* Zeitschr. -wiss. Mikrosk., xxx. (1913) pp. 181-4.

t Bull. Soc. d'Encouragement pour I'lndustrie Nationale, cxix. (1913) pp.
646-66 (2 pis. and 7 text figs.^

.

t Zeitschr. wiss. Mikrosk., xxx. (1913) pp. 178-181.



634 SUMMARY OF CURRENT RESEARCHES RELATING TO

properties are similar ; ozokerite is not so hard as beeswax, and its

boiling-point is a little lower. It is also paler in colour, and most tran-

sparent. Beeswax, moreover, costs three or four times as much as

ozokerite. The author describes a rack of simple construction for

drying the wax plates. The plates rest at two points on their lower

edges on horizontal slats, and are slun^ at a slight angle from the

vertical upon string loops. The plates are arranged to have the greatest

possible amount of air space between them, and the slinging method
permits access of air to the whole surface.

Dehydration and Paraffin- embedding".*— H. Fischer considers that

the practice of dehydrating botanical objects to the highest possible

degree before embedding in paraffin is not to be recommended. He
failed to get satisfactory results by such means, but by using 92-95 p c.

alcohol instead of absolute alcohol, and transferring from this to a

chloroform—95 p.c. alcohol mixture and thence to chloroform—he

obtained much better preparations. The author defends his method on
physico-chemical grounds.

Method of Preparing* Tendon Sections.

t

—M. Heidenbain discusses

methods of treating this material in order to obtain sections for class

purposes. The method of treating with trichloracetic acid and alchol,

and embeddinii: in celloidin has the disadvantas^e that the sections are

difficult to stain suitably. He recommends that dried tendons be cut

in as thin sections as possible, freehand, with a sharp scalpel. Such
sections are dropped into distilled water to unroll. They are naturally

of unequal thickness and unsuitable for fine histological Avork. Stained

with dilute ruthenium red solution they make good preparations. The
sections are left in this stain for an hour or so. The tendon-cells and
connective-tissue-septa are rose-red, the tendon-fibres almost colourless.

Such preparations keep well in 10 p.c. alcohol for a v»'eek or so. For
examination by students, they are mounted in water or alcohol. They
are not suited for permanent preparations.

Another method is as follows ; a portion of calf's tendon is fixed in

Miiller's fluid, hardened in alcohol, and 1 cm. length embedded in

celloidin. Longitudinal sections, 80 /x in thickness, are stained for

twenty-four hours in Delafield's hsemotoxylin, made alkaline, and treated

with an alcoholic solution of chromotrop. They are transfered to alcohol

and then to creosote. These sections are then handed to the students,

carefully teased and mounted. Tendon cells and fibrils are well shown.

Preparation of Paraffin for Embedding Purposes.^—B. Farkas

refers to tlic views of various writers upon the best methods of paraffin

embedding, and the question whether slow or quick cooling of the block

gives the better results. He considers that blocks are unsatisfactory for

section purposes when their homogeneity is broken by air-bubbles, and
recommends a special treatment of paraffin before it is used for embed-
ding. On arrival at the laboratory, it is placed for a Aveek or longer in

* Zeitschr. wiss. Mikrosk., xxx. (1913) pp. 176-7.

t Zeitschr. wiss. Mikrosk., xxx. (1913) pp. 161-7.

X Zeitschr. wiss. Mikrosk., xxx. (1913) pp. 168-74,
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flat vessels at a temperature of 70-80° C, and repeatedly filtered through
hard paper. It is repeatedly allowed to cool at room temperature and
melted again. Thus treated the paraffin becomes cleaner, and more
transparent. This process of preparation is contiiuied, until a large

quantity of paraffin, slowly cooled at room temperature, remains quite

clear from small white flakes.

Blocks should be cooled from below upwards over water at 10-20° C.

Any minute gas-bubbles then get free exit upwards, and the lower part

occupied by the tissue is quite homogeneous.

(4) staining- and Injecting.

Rapid Maturation of HsBmatoxylin.*—L. W. Strong recommends
the use of freshly prepared silver oxide. One gram of silver nitrate is

dissolved in 50 c cm. of distilled water. Dilute sodium hydroxide is

added drop by drop until there is no further precipitation of silver

oxide. The precipitate is washed repeatedly—about ten times—to

remove all alkali, and is then added to h^ematoxylin or to methylen-
blue solutions. These may be allowed to stand for two hours, and are

then filtered. The staining solutions are now mature. Unna's poly-

chrome methylene-blue is rapidly obtained by this means.

Modification of van Gieson's Stain.
-f
— 0. Tolker has found that the

ordinary van Gieson acid-fuchsin-picric-acid staining method did not

give clear pictures of the finer details of the collagen connective-tissue

fibres, but that better results were obtained by altering the concentration

and the proportions of the constituents of the reagent. He recommends
the following : a 1 p.c. solution of picric acid in water, and a 1 p.c.

watery acid fuchsin solution are prepared. Sections fixed on albuminized

slides are placed for 24 hours in a mixture of 100 c.cm. of the picric

acid solution to 0*5-1 c.cm. of the fuchsin solution. Then after rapid

washing with acidified water, they are dehydrated and mounted in thick

balsam. In such sections the finest connective tissue fibrils are clearly

demonstrated. Previous staining with hematoxylin is undesirable.

Staining Vascular Bundles. ^:—A. C. Hof has applied certain

methods of selective staining based on chemical principles to the prepa-

ration of botanical microscopic specimens. A section of a twig uf Acer

sesculus, or the like stained with acid fuchsin will present a homogeneous

red appearance. The application of a reducing agent will, however, dis-

charge the red colour, converting the dye into its leucobase over every

part of the section except where the tissues have a specific affinity for

the dye. Thus the sclerenchymatous bast bundles stained red show

clearly on a pale ground. The author gives a list of dyes, arranged in

their chemical groups, indicating which are susceptible to the actions of

reducing agents. Of various reducing agents mentioned the author

prefers sodium hydrosulphite (NaoS204). He then describes in detail

selective methods for staining various tissues. As an example, may ])e

* Zeitschr. wiss. Mikrosk., xxx. (1913) p. 175.

f Zeitschr. wiss. Mikrosk., xxx. (1913) pp. 185-7.

X Abhandl. Senckenb. Natur. Gesell., xxxi. (1913) pp. 467-82.
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quoted the triple staining method applied to fixed preparations of the

vascular bundles of Pteris aquilina. A section of such material shows
seven morphologically different tissues. First, it is treated with ethyl

violet [ethyl violet (0*25 p.c. in absolute alcohol; 5 c.cm. ; magnesium
sulphate 10 p.c, 15 c.cm. ; absolute alcohol, 20 c.cm. ; distilled water,

20 c.cm.] for several hours., washed in alcohol and reduced in 2 p.c.

watery sodium hydrosulphite. Then it is treated with 5 p.c. congo-red,

washed and reduced as before. Thirdly, Tan us green is applied, and
after the third reduction, tlie section is cleared, mounted, and examined.
The violet stain brings into evidence the scalariform and spiral tracheids.

The cell walls of the sieve tubes and of the pericycle, and the phloem
parenchyma are red, while the endodermis is green. The author illus-

trates his methods with excellent coloured plates.

Individual Variation in Bacterial Staining.*—H. Kroneberger has

studied the results obtained by staining film preparations of certain

organisms with modifications of Gram's method. By using methylen-
blue or gentian-violet as the first staining solution ; using picric acid

solution either in place of or in succession to dram's iodine, and differ-

entiating with alcoholic eosin, four varieties of the classical staining

process are arrived at. If such organisms as staphylococci, streptococci,

and Bacillus coU are stained in these ways, it is found that individual

members of the same species are differentiated from one another. A
B. coU film for example may show red, light blue and dark blue bacilli.

The author regards sucli methods as individualizing stains, depending
upon biochemical variations in the bacilli investigated, and discusses in

general terms the nature of biochemical problems involved. Such
methods are of no diagnostic value.

(5) Mounting", including- Slides, Preservative Fluids, etc.

Paraffin Oil for Mounting Microscopical Preparations.!—G.
Giemsa finds that pure liquid paralfin may be used with advantage for

mounting preparations stained by the Romanowsky or the May-Grunwald
process. Such specimens when mounted in Canada balsam or cedar-

wood oil lose the greater part of their colour after a certain time. This
deterioration is more rapid and more marked in tropical climates. The
method of mounting in paraffin does not differ from that used for

Canada balsam. The coverglass should be fixed in position with a ring

of wax or gelatin, as the paraffin does not solidify. The author also

recommends the use of liquid paraffin for the purpose of storing unstained
film preparations until they are ready for examination.

Use of Gelatin in Microscopical Technique.:]:—W. Johnson gives

the following description of a method for mounting microscopical speci-

mens in gelatin in place of Canada balsam. Sections may be prepared
by the freezing, paraffin, or celloidin methods. They can then be stained

* Gentralbl. Bakt., Ite Abt. Orig., Ixxi. (1913) pp. 240-54.

t Gentralbl. Bakt., Ite Abt. Orig., Ixx. (1913) p. 444.

X Lancet, 1913, ii. p. 1062.
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in the ordinary way, except with anilin ]>igments as these are extracted
by immersion in water.

Having completed the stain ini,^ process, the section is put into water,

and is now witlioiit further treatment ready for mouiitin.a; in the gelatin

solution.

In the preparation of this a few essentials must be noted. Firstly,

the solution must be freshly made and the best results are only obtained
when the special gelatin, as used for photographic plates, is employed.
Of this, 10 grm. are taken and allowed to soak for two hours (preferaljly

overnight) in 100 c.cm. of distilled water. When about to l)e used this

solution must be warmed to a temperature of 50' C. by means of a water
bath in order to render it sufficiently fluid. It is advisable to filter it

beforehand also at this temperature.

As much of this warm solution is then gently poured on to the slide

as can be put on without any overflowing. It is important to pour on
as much as possible in order to get a sufficiently thick film of gelatin in

the final result. When large sections are being treated it is better to

keep the slide on a warm stage, and in the case of frozen or celloidin

sections to pour on a thin layer of the gelatin solution first before

putting the section in position on the slide. Larger sections still can,

with profit, be immersed in the solution for a few minutes beforehand.

The preparation is now left exposed to the air, and in the course of a

few hours the water evaporates and one is left with the sKde covered

with a fine transparent film of gelatin in which the section is embedded.
This film behaves in every particular like the gelatin film on a photo-

graphic plate. It is intensely hard, resists scratching, and can be

packed face to face with other specimens without involving the risk of

finding them glued firmly together as is the manner of Canadian balsam.

Under the Microscope a perfectly clear picture is given, and if necessary

cedar-wood oil, for oil immersion purposes, can be used.

The great advantage of the method is the economy of time and
material which results. There is no tedious transferring from dish to

dish for the processes of dehydrating and clearing. Thus alcohol, xylol,

Canada balsam, and cover-slips are entirely dispensed with, and in

addition one does away with the danger of injuring large brain sections

which attends too much handling. Apparently specimens will keep

indefinitely. Weigert-Pal preparations— for . which the method is

eminently suitable—have been preserved for three years. Serial sec-

tions, which require large slides and cover-slips, lend themselves in this

manner of mounting. Finally, perhaps, botanists may find here a useful

servant. Their chlorophyll specimens, being untreated by alcohol, are

able to retain their pigment unaltered, and so can be mounted in the

natural state.

(6) i. Miscellaneous.

New Suction Cap.*—T. Kitt describes a type of rubber suction cap

for the purpose of drawing fluid into pipettes, which has advantages

over the common rubber teat. This consists of three parts, a lower

tubular section which fits over the end of the pipette, an intermediate

* Centralbl. Bakt., Ite Abt. Orig., Ixx. (1913) p. 447.
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accordion-like expansion, and a ring at the upper end. Bj holding the
pipette between thumb and middle linger, and inserting the index finger

into the ring, it is possible to carry out accurate pipetting work, using
only one hand. These suckers are made in 1 c.cm. and 5 c.cm. sizes.

Histology of Man and other Animals. — In the early part of the
year the firm of Carl Zeiss presented to the Society a very useful and
interesting collection of slides, demonstrating some of the features of

the physiological histology of Man and Mammalian Animals.
The slides were prepared under the supervision of F. Sigmund, of

Teschen, Austria, and are accompanied by descriptive pamphlets with
explanatory diagrams and illustrations. The text of the booklets is

rendered into English by C. L. Lewis, of University College, London.
The preparations deal with skin, motor organs, central nervous system,

reproduction, respiration, and the eye. There are sixty slides ; ten in

each section.

A careful examination of a similar collection lent by the firm of

Carl Zeiss, shows that as a whole, tlie specimens are excellent and valu-

able for teaching purposes. The fixation is good, and in the majority

of cases the staining also, though in some preparations the sections have
been treated too lavishly with eosin. One preparation purporting to be
normal thyroid would be welcomed by the pathologist on account of its

comparative rarity, xinyway, the preparations and the descriptive

pamphlets are well worth the money at which they are priced, and the

donation must be regarded as a distinct acquisition to the Cabinet of

the Royal Microscopical Society.

Microtomists' Vade Mecum.*—A. Bolles Lee's handbook of the

methods of microscopic anatomy has now reached its seventh edition.

The present issue records an improvement in histological technique,

Gilson's mounting media,t which afi^ord a ready and safe means of

mounting direct from alcohol and render visible even in unstained

preparations, elements which cannot be detected in the usual mounts.
Another important addition is that Ramon y Cajal's methods are now
given from the latest original source ; the sections dealing with neuro-

fibrils are almost entirely re-written, and also those relating to blood
and blood-parasites. It. is not necessary to praise this book ; it is too

well known and too useful to require any laudation.

Microscopical Examination of Skin and Leather.^—In a paper
on the salt-spots which are found in various leathers, and blemish, often

to a considerable extent, the finished product, G. Abt first describes

the technique adopted by him, and tlien goes on to state his findings

and inferences. The general purport of the author is apparently to

support the views enunciated by him in a previous paper§ on the chemical
origin of these stains. Anyway his present investigation is almost

novel, for very little appears to have been done recently in the micro-

* London : J. and A. Churchill (1913) 526 pp.
+ See this Journal, 1907, p. 501.

X Bull. Soc. d'Encouragement pour I'lndustrie Nationals, cxix. (1913) pp.
646-66 (2 pis. and 7 text-figs). § See ante, p. 633.
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S(;opical examination of leatlier. In a note the autlior mentions th;it

Becker ascribed these spots to the action of micro-organisms, bnt with
tliis view he does not agree. He divides the spots into two groups,

the first of which is characterized by the presence of calcium phospliate,

derived from the sulphate, while in the second grouj) there is no
accumulation of this salt. He concludes by saying that the determining
cause of the spots is special for each group, grains of calcium sulphate
in the first case, and in the second possibly the presence of bicarbonate
of iron due to microbic action. It is remarkable, however, to find that

the spots in the latter instance show less degeneration tlian in the

former class ; hence it may be inferred that microbic action could not
have been very severe.

The article is very interesting throughout, and is a good example
of the utility of the Microscope and microscopical methods in the Arts
and Crafts. The coloured illustrations in the plates are extremely good.

Metallography, etc.

Structure of Steel.*—S Y. Bielynsky oliserves that in one and
the same specimen of steel three classes of structure, dendritic, reticular,

and granular, may be detected by examination with the naked eye or

with a low power. Steels of different carbon content, cooled from the

liquid state rapidly,, slowly, or at an intermediate speed, were prepared.

Sections were polished and submitted to the action of neutral 1 p.c.

copper sulphate solution in water. Examination was made before and
after the removal of the thin layer of copper by washing, and also

after a further rubbing on 000 emery paper. The reticular structure

is formed by the ferrite and cementite, the granular structure by small

surfaces reflecting light at slightly different angles, the specimen some-
what resembling a galvanized iron surface. An elaborate system of

classification of steels, based on the various combinations and relation-

ships of the three classes of macrostructure, is given.

Quenching of Hypereutectoid Tool Steels.*— S. S. Steinberg has

examined broken tools which showed a coarse fracture. The micro-

structure indicated that the coarse fracture was not due to overheating

before quenching ; the cementite was in the form of a network and
needles, the mass of the steel being martensite and troostite. The
brittle cementite network appeared to be the cause of the coarse

fracture. Forging at 900" C. followed by quenching at 800° 0. gave

a fine fracture, but the same result was more readily obtained by

quenching from 900-950° 0., reheating to 800° C, and quenching

again. The cementite then took the form of small particles disseminated

throughout the steel. Heating to 900-950° C. is necessary to dissolve

* Rev. 3oc. Russ. Met., 1912, pp. 396-420, through Rev. M^tallurgie, x. (1913)

extraits, pp. 495-502 (4 figs.).

t Rev. Soc. Russ. Met., 1912, pp. 613-15, through Rev. M6tallurgie, x. (1913)

extraits, p. 502.
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the cementite network, while the second quenching from 800° C. is

required to give the finely crystalline microstructure and the corre-

sponding " amorphous " fracture desired.

Crystallization of Steel.*—F. Giolitti and N. Boyer find that the

reticulate microstructure found in hypoeutectoid steels is not due to the

crystallization of ferrite at the periphery of the primary mixed crystals,

but to the fact that the first crystals of feri'ite formed act as germs of

crystallization for those subsequently produced as the ferrite crystallizes

out on cooling.

Coarsely Crystalline Ferrite.

f

—A. Stadeler describes the exces-

sively coarse structure of a steelworks product containing only traces of

carbon, with very little manganese, phosphorus, or sulphur. The
fracture was radiating. A section, polished and etched with copper-

ammonium chloride solution, showed radiating ferrite grains 5-7 mm. in

length. The fracture passed through the grains, not following their

boundaries, suggesting that the crystal junctions were stronger than the

ghding planes. Slag inclusions lying within a single crystal were ob-

served to be parallel to each other and to an edge of the crystal. It

was not considered probable than the specimen had undergone any long-

continued heating at temperatures above 650° C, but it -might have

been heated for considerable periods at 400-500° C.

Influence of Manganese in Mild Steel. J—A. Stadeler has studied

the properties of seven series of steels containing 0'08 to 0*14 p.c.

carbon, the manganese in each series ranging from 0'3 to 0*7 p.c.

The variation in manganese content had no effect upon the micro-

structure.

Formation of Temper-carbon in Malleable Cast Iron.§—A. Lissner

has studied, thermally, chemically, and microscopically, the formation of

temper-carbon during the annealing of two series of white cast irons. In

one series the sulphur ranged from 0'15 to 1'24 p.c, in the other the

silicon ranged from 0*4 to 1*25 p.c. Microscopic examination was

applied to specimens which had been slowly heated to a high temperature

and cooled slowly, and to small pieces wdiich had been heated in a salt

bath at a constant temperature for a given time, and quenched in water.

The effect of • 05 p.c. sulphur in preventing the decomposition of iron

carbide is neutralized by • 28 p.c. silicon. Some of the specimens did

not weigh more than 1 grm. and were accordingly soldered into larger

pieces of steel for grinding and polishing. A 1 p.c. solution of hydro-

chloric acid in alcohol was used for etching.

* Atti R. Accad. Sci. Torino, xlviii. (1913) pp. 827-35, through Jouru. Chem.
Soc, civ. (1913) p. 777.

t Ferrum. x. (1913) pp. 376-9 (4 figs.).

X Zeitschr. Anorg. Chem., Ixxxi. (1913) pp. 61-9 (6 figs.).

§ Ferrum, x. (1912) pp. 44-54 (41 figs.).
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PROCEEDINGS OF THE SOCIP^TY.

MEETING

Held on the 15th of October, 1913, at King's College, Strand,
W.C. ; Percy E. Radley, Esq., Vice-President, in the Chair.

The Minutes of the Meeting of June 18, 1913, were read aud con-
firmed, and were signed by the Chaii'man.

The List of Donations (exdusive of exchanges and reprints) received

since the last Meeting was read as follows, and the thanks of the Society

were voted to the donors :

—

From
Prof. Sigmund's Preparations, part 6, with descriptive text . . Messrs. Carl Zeiss.
Lee, A. B,, The Microtomist's Vade-mecum. (7th ed., 1913) The Author.
Three Volumes for the Library .

.

.

.

.

.

.

.

. . Sir Frank Crisp.

New Fellows :—The following were elected Ordinary Fellows of

the Society :—Miss Alice M. Allen, Thomas Franklin Barrett and
Norman Y. Barton.

The Certificates of the following Candidates were read for the first

time :—Mark J. Allan, F. Wainwright Anderton, F.R.C.V.S., Philippi

A. Aubin, Felix R. W. Brand, Alfred Dinslev, Victor E. M. Kock, and
W. M. Scott.

^

Conversazione.—After the Ordinary Meeting on October 15, at

which only formal business was transacted, a Conversazione was held at

King's College, Strand, by kind permission of the College. Some 500
guests were received in the Great Hall by the President of the Society,

Professor G. Sims Woodhead, M.A., M.D., etc. Exhibits embracing

almost aU branches of Microscopical science were arranged, many of

which were of great scientific interest.

A Lecture was given in the Lecture Theatre by ^Iv. E. J. Spitta,

M.R.C.S., F.R.M.S., on "Diatom Structure"; and Mr. C. H. Caffyn

gave a Demonstration of the Microscopic Structure of Rocks.

The Exhibits were displayed in the Great Hall, and were as follows :

H. F. Angus, F.R.M.S. :—Fluorescence Microscope ; Comparison eye-

piece ; Dark-ground Illuminator for High Powers.

F. W. Watson Baker, F.R.M.S. :—Demonstration of the Making of

Microscope Objectives.

Dec. 17tK 1913 2 u
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J. E. Barnard, F.R.M. 8. : — Flagellated Bacteria; Experiment with

Abbe Demonstration Microscope.

Conrad Beck, F.R.M.S. :—Wild Flowers under Opaque Illumination.

C. H. Caffyn :—Exhibition to show Preparations of Rock Sections.

E. J. E. Creese, F.R.M.S. : -Mouth-parts of Wasp.

C. Lees Curties, F.R.M.S. : Living Bacteria and Diatoms wdth Dark-

ground Illumination ; Triple-stained Specimens ; Multicolour stops

Illuminations.

E. Cuzner, F.R.M.S. :—Transparencies of Polariscope Objects.

Prof. Arthur Dendy, F.R.S. :—Solar Projection Microscope, date about

1790, with original lenses and preparations.

1). Finlayson and Raymond Finlayson :—Plant Diseases due to Myce-
tozoa and Fungi, including a series of Original Coloured Drawings
by Miss CI. List^er, F.L.S.

T. E. Freshwater, F.R.M.S. :—Coloured Slides taken with Polarized

Light.

Samuel Glover, F.R.M.S. :—Coal Sections.

Pierre (Tol)y :—Insect Radiography.

J. W. Gordon :— Eyepiece Micrometer, with Diffraction Grating.

A. Wellesley Harris, M.R.C.S. :— Photo-micrographs.

E. Heron-Allen, F.R.M.S., F.L.S. and Arthur Earland, F.R.M.S.:—
Foraminifera.

Prof. R. T. Hewlett, M.D., F.R.M.S. :- Pathogenic Bacteria.

C. H. Huish, F.R.M.S. :—Mycetozoa.
Peter Lawson, F.R.M.S. :—Diatoms from the collection of the late Dr.

W. T. Gray.

J. W. Ogilvy, F.R.M.S. :—High- and Low-power Binocular Microscopes ;

Ultra- microscopic Particles shown with Ordinary Microscope ; Stereo-

scopic Photo-micrographic Camera ; etc.

Max Poser, F.R.M.S. : Fluorescent Objects, Illuminated by Ultra-violet

Light.

T. H. Powell, F.R.M.S. :—Cyclosis in Vallisneria, shown with ^^ in.

Apochromatic Objective.

J. Rheinl)erg, F.R.M.S. ; Exhibits to Illustrate Differentiated Colour

Illumination.

G. H. Rodman, M.D., F.R.M.S. :-— Photo-micrographs of Diatoms.

V. R. Rowley, F.R.M.S. : Greatly Enlarged Models, in gelatin and
glass, of some Typical Protozoa.

E. J. Sheppard, F.R.M.S. :—Mitosis.

Staff of the John Howard McFadden Research Fund, Lister Institute

:

Jelly Method of Staining Living Cells.

Mansell J. Swift, F.R.M.S. :—Mineralogical and other Polariscopic ob-

jects ; Dr. Hutchinson's Universal Goniometer.
H. Traverner, F.R.M S, :—Colour Stereoscopic Slides of AVater-mites.

Exhibits of Pond-life :-S. C. Akehurst ; W. H. Baddely ; E. E.

Banham ; C. H. Bestow, F.R.M.S. ; N. E. l^rown ; I). Bryce ; J. Burton;
T. N. Cox : E. J. B. Creese, F.Z.S., F.R.M.S. ; E. Cuzner, F.R.M.S.

;

,]. Dick; B. M. Draper: G. K. Dunstall, F.R.M.S. : A. J. French;
F.N. Green; J. Grundv, F.R.M.S.; C. E. Heath, F.R.M.S. ; H. E.

Hurrell; H. Jewell; A. M. Jones; E. K. Maxwell; J. M. Offord,
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F.R.M.S. ; R. Pciulson, F.R.M.S. ; G. H. J. Roj^ers, F.R.M.8. ; C. F.

Rousselet,F.R.M.S.(C?<m^r)r) ; D.J. Scourfield, F.Z.S., F.R.M.S. ; R. S.

^y. Sears ; A. W. Sheppard, F.R.M.S. ; C. J. H. Sidwell, F.R.M.S.
;

C. D. Soar, F.R.M.S.; C. Tieriiej, M.S., F.R.M.S.,; G. Tilling,

F.R.M.S. ; C. Turner ; H. Whitehead ; J. Wilson, F.R.M.S.

Photo-micrographs were exhil)ited by the following Members of the

Photo-micrographical Society :—G. Ardaseer ; J. G. P)radbury ; 0. Fin-

lay ; Rev. F. C. Lambert ; A. E. Smith.

The Society is much indebted to King's College for so generously

putting the hall, lecture room, etc., at their disposal ; to Mr. Spitta for

his lecture ; to Mr. Caffyn for his demonstration ; and to the numerous
exhibitors.

The thanks of the Society are also due to Mr. J. E Barnard for the

vast amount of work he has done in connexion with the general

arrangements ; and to Messrs. D. J. Scourfield and C. F. Rousselet, who
carried out the arrangements of the pond-life exhibits.

MEETING

Held on the 19th November, 1913, at 20 Hanover Square, W.,

Professor G. Sims Woodhead, M.D., etc., President, in the
Chair.

The Minutes of the Meeting of October 15, 191o, were read and

confirmed, and were signed by the President.

The List of Donations (exclusive of exchanges and reprints) received

since the last Meeting was read as follows, and the thanks of the Society

were accorded to the donors :

—

From

Graham-Smith, S. G., Flies in Relation to Disease .. .. The Publishers.

250th Anniversary of the Royal Society, 1912 The Royal Society.

Mr. Davidson then demonstrated a new instrument called the

Micro-telescope, suggested by Mr. Cornell, of Tonbridge, in which a

telescope objective had been adapted to a Microscope, and provided

with a system of carefully and correctly graduated stops, until the pin-

hole was reached. The Microscope was used as the eye-piece of the

telescope, and, as far as the telescopic observations went, distance was

annihilated by means of alteration of the focus. With a long attiich-

ment, a range of vision was obtained from 3 ft. to infinity ;
with a short

attachment, a microscopic area, as distinct from a microscopic speck,

could be examined at a distance of 10-12 in. In addition, the instrument

2 u 2



644 PROCEEDINGS OF THE SOCIETY.

had been used for both micro- and tele-photography. In order to adapt

the camera to the Microscope for tele-photography, two objectives, of

long and short focus, were used ; the long-focus lens was placed in front

and the short one at the back, so that a telephoto combination was

obtained.

The President thanked Mr. Davidson for his account and demonstra-

tion. From what they had just heard it seemed that the apparatus was
one which might be said to bring the telescope within reach of all.

Mr. Conrad Beck said that Mr. Davidson's apparatus consisted of a

telescope in which the eye-piece, instead of being of the usual nature,

consisted of an entire elaborate Microscope, and although, for the con-

venience of the possessor of a Microscope, it might occasionally be

interesting to use his instrument as a very high-power eye-piece of a

small telescope, the optical effect would not be as good as using a small

telescope by itself.

Mr. Davidson replied that all he claimed for his apparatus was that

by using stops on the lens a very much better defioition of the image,

which was focused in air on the plane of the Microscope-stage, was
obtained than when no such stops were used. He did not regard his

instrument as a substitute for the telescope, but as one that enlarged the

sphere of usefulness of one's Microscope.

The thanks of the Society were accorded to Mr. Davidson for his

demonstration.

Mr. Heath then exhibited a " New Safety Device for High-power
Lenses and Cover-glasses," which he had made in consequence of an

accident to some of his preparations when on exhibition. The arrange-

ment consisted of a disk fitting over the objective, and sufficiently thin

not to disturb the performance of the lens, and carrying an adjustable

stem, the point of which engaging with the stage, prevented the tube

being lowered farther than a pre-arranged distance. With this device

he claimed it to be quite safe to use a -^^ objective. It admitted of

legitimate focusing by those qualified to do it, but effectually prevented

an inexperienced or careless visitor from doing damage.

The thanks of the Society were accorded to Mr. Heath for his little

device.

On behalf of Messrs. W. Watson and Sons, Mr. Watson Baker
exhibited :

—

1. A Microscope intended for workshop use, and so arranged that

it could be placed either upon a cylinder or on a flat surface and stand

firmly. The Microscope was fitted with a f-in. objective, and could be

used with any power up to a -^-in. The Microscope was placed over the

metal to be examined and the battery switched on, thereby lighting a

small electric lamp fitted to a new form of vertical illuminator. The
instrument was designed for the use of those who were accustomed to

Microscopic work.

2. A special Microscope devised by Mr. E. W. Winder, Director of

a steel works at Sheffield, to permit the examination of the surface of a
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test-piece of steel while under the strain of a testinj^ machine. It was
ilhiminated by an arc lamp, and the observation made by direct means or

by projection on a screen at a distance of about 6 ft. The testing

machine could be either vertical or horizontal, and the Microscope was
set towards it. As the metal was stretched it became thinner, and the
object of this Microscope was to follow the whole process and ol)serve

the chancres that took place.

Mr. Rheinberg asked what the approximate power of the Microscope
was ?

Mr. Watson Baker replied that with an objective of § in. and an eye-

piece of about 6, it would be about 450 diam. on the screen.

The President, in according the vote of thanks to 'Mr. Baker for his

demonstration, said that all would, he was sure, look forward with great

interest to Mr. Watson Baker's promised practical demonstration of his

apparatus.

Mr. Conrad Beck exhibited a series of slides of Coumarin, which had
been prepared and submitted by Mr. G. M. Beaumont.

The thanks of the Society were unanimously voted to Mr. Beaumont
for his new preparations, and to Mr. Conrad Beck for bringing them
to the notice of the Society.

A paper by Mr. F. W. Chapman, F.R.M.S., "Notes on the Shell-

structure in the Genus Lingula^ Recent and Fossil," was next placed

l)efore the Meeting by Dr. Shillington Scales. As the paper was of

some length, and contained many interesting illustrations and diagrams,

Dr. Scales asked permission to read merely the summary that evening.

The paper in its entirety would be published in the Journal, where

it could be studied, and better understood than if it were read in full

by him that evening.

A very cordial vote of thanks to Mr. Chapman for his paper was
carried unanimouslv.

A paper by Mr. J. C. Kershaw, on "The Development of an

Embiid," was read in full by Dr. Shillington Scales.

The President said he thought that all would agree with him that

they had seldom heard a more lucid and terse description of a develop-

mental process than that contained in Mr. Kershaw's paper. The whole

process was brought to one's mind extremely clearly, and he was very

delighted to have heard a paper in which so nuich information had been

given so easily and concisely.

Dr. Shillington Scales said that from a biological and developmental

point of view, Mr. Kershaw had performed a very careful piece of

research : the data were carefully given, and the whole process had

evidently been closely watched.

The President proposed a very hearty vote of thanks to the author

of the paper for the care and lucidity with which he had placed his

observations before the Society.

This was carried with acclamation.
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The President said it was with very great regret he had to aimoimce

the death of Sir Ford North, P.O. F.R.S., who had been elected Fellow

of the Society in 181)4, and had died on Octol)er 12 of this year. It had

been suggested that a vote of condolence should be sent to his relatives,

which he was sure would be the desire of all Fellows present.

This resolution was carried unanimously.

The President continued that it had also been resolved that a very

hearty vote of thanks should be passed to all those organizers, exhibitors,

opticians, and others, including those connected with King's College,

who had entered so heartily into the organizing of the interesting and

successful conversazione held at King's College in October. The work

of preparing for the conversazione had been taken up with a great deal

of enthusiasm by the organizers, whose suggestions and invitations had

met with a very ready response on all sides. He had lately had the

opportunity of hearing expressions of opinion of some of those invited,

who had agreed that this had been one of the best conversaziones held

in London for some time. Dr. Shillington Scales would mention one or

two names of gentlemen to whom it was desired that a very special vote

of thanks should be proposed as being chiefly concerned in the arrange-

ment of the conversazione, and he had no doubt that the proposal would

meet with a very ready response from all present.

Dr. Shillington Scales said the names he would especially like to

mention were those of Mr. Barnard, who had been responsible for the

whole of the arrangements in connexion with King's College, all of

which had been carried out without a hitch : of Mr. Scourfield, who had

been responsible for the work of getting the pond-life exhibitions to-

gether ; of Mr. Spitta, who gave an excellent lecture ; and of Mr. Catfyn,

who gave a Demonstration on the Microscopical Structure of Rocks.

The resolution that a very hearty vote of thanks should be communi-
cated to the Authorities of King's College and to those Organizers,

Exhibitors and Opticians who took part in the Conversazione, was carried

with acclamation.

Dr. Shillington Scales announced that at the next Meeting in

December the Council would put before the Fellows the names of those

nominated to serve on the Council for the year 1914, the names submitted

being balloted for at the January Meeting. The Council had discussed

this matter and had requested him, as Honorary Secretary, to ciil! the

attention of Fellows to their powers under Rule 38.

The Council's reason for calling the attention of Fello^vs to this

Rule was that they felt that the members in general had Ijut few op-

portunities for making suggestions to the Society in regard to the

nomination of Officers. According to the Rules, the Council ?nade

the nominations in the first place, but if Fellows present would make
any suggestions in connexion with any vacancies Avhich might occur,

the Council would be only too glad to consider them. Names should

be sent in to the Council before their next Meeting in December.
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The President aiiuounced that the next Meeting of the Society

\voald be held on December 17. That of tlie Brass and (ilass Section

woukl be lield on November 2."), when demonstrations wonkl be ,iri\ en

by Mr. James (Irundy of (1) apparatus for accurately measurinu- the

diameter of Ramsden's disk above an eye-piece, and (2) a simple instru-

ment for showing the behaviour of two crystals of calcite in different

positions when light is passed through them.

A new form of apertometer would also be shown by the Hon.
Secretary of the Section.

The next Meeting of the Biological Section would be held in the

Society's rooms on December 3, when Mr. J. Wilson would read a

paper on *' Desmids."

The following Instruments, Apparatus, Objects, etc., were ex-

hibited :

—

Messrs. W. AVatson and Sons :—Two New Metallurgical Microscopes.

Messrs. Davidson and Cornell :—Micro-Telescope.

Mr. G. M. Beaumont :

—

Coumarin Preparations, showni by Mr. Conrad
Beck.

Mr. C. E. Heath :—A New Safety Device for High-power Lenses and

Cover-glasses.

New Fellows.—The following were elected Ordinary Fellows of

the Society :—Mark J. Allan, Victor E. M. Kock, Alfred Dinsley,

Felix Brand, Percy A. Aubin, F. Wainwright Anderton, F.R.C.V.S.,

W. M. Scott, F.R.C.V.S.
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Metalnikow, S., Selective Nutrition in

lufusorians, 389
Metalloids, Influence of, on Oast Iron, 543
Metals, Cold-worked, Growth of Crystals

in the Annealing of, 109
— Crystallization of, 543
— Growth of Grain in, 544
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Metals, Influence of Interciystallmc Cohe-
sion upon the ^Mechanical Properties

of, 437
— Intercrvstalline Cohesion in, 33:{

— Porous,' 109
Metaplasmia, Experimental, iii I'ecten,

286
Meteorite, Japanese, 110

Methods, Recent Histolo.uical, S'^^'J

Methuen, P. A., New Amphipod from
Transvaal, 484

Metz, C, Leitz Aplanatic and Achromatic
Condenser : also its use as an Aperto-
meter, 320

Meyer, N. T., Development of Gordims
aquaticu^. 292

IMichener, J. R., Structure and Relation-

ship of Gonyaulax pahiMris. 295
Micro-fauna of Bolivia and Peru, 156
Micro-flora, 303
Micro-operations, Apparatus for, 207
Micro-organisms from Salt-workings, 401

Micro-radiography, New Application of

the X-rays, 373
Micro-telescope, 643
Microfilaria, Species of, 292
31icrographical Investigations of Copper,

Recent. 108
Micrometer Eyejsiece, Gordon's Diffraction.

626
Microscope, Adjustment of. Auxiliary

Apparatus for facilitating,

— C. Baker's New Model D.P.H., 417
— Beck's Latest '• London," 618
— Binocular, C. Baker's Greenough, 417
— Construction and the Side Screw Fine-

adjustment, 531
— Crouch's D.P.H., 103
— Electricallv-heated Object-carrier for,

536
— Fuess' New Petrographic for the Theo-

dolite Method, 198
— Gemmological, 617
— John Cuthbert's Reflecting, 98
— Lamp, New Geiger, 527
— Leitz Travelling Pocket, 523
— Museum Demonstration, 624
— Objective, Relation of Aperture to

Power in, 208
— Old, by Andrew Pritchard, 100

Correction, 320
— Polarizing. Model for, 616
— Power of. 210
— Resolving Power of, 213
— Swift's Largo Measuring and Screw-

testing, 621
New •' Premier," 524

— "Water, Home-made, 200
— Watson's Philatelic, 318
— Work, Petrographic, Index Ellipsoid

(Optical Indicatrix) in, 212

Oblique Illumination in, 211

Microscopic Examination of Coal, 544

IMicro.scopic, .Meahureraenf. Joly's Method,
327

Microscopical Examination and I)»;mon-

fltratiouof Mobile Objects, Practical
Object-holder for, 526
of Skin and Leather, 633

— Preparations, New Method of Mounting,
536

I'ariffin Oil for Mounting, 636— Technique, Use of Gelatin in, 636
Microsporangia, Development, of Abutilon

Theophradi, 394
Microspores, Development, of Abutilon

Theojihraxti, 394
— of Coscinodiscns, 304
Microstructure of German Silver, 539— of Steels, 543
]Micro-telescope, 643
Microtome, Simple Cooler for Use with, 330— AVulfing's Rock-slicing, 427
Microtomist's Vade Meeura, 638
Midge, Box, 480
Migula, W., ChlorophycesB, 602
Milk-teeth j of Aard Vark, Development,

379
Minea, J.. Spinal Ganglia of Mammals

surviving in vitro, 63
Mirande, R., Callose in Marine Siphoneas,

305
— Fresh-water Plankton of Fontainebleau,

401
Mislawsky, N., Chrondriome of Pancreas

Cells, 280
Mite's Eggs in Moss-capsule, 300
Mites and Helminths in Relation to

Tumours, 576
Mitochondria in Somatic Cells, 381
— of Hxmogregariiia xergentium, 295
— Origin of, in Sex-cells, 153

Mitoses Spermatogenetic, of Earwig, 580

Mitosis, Problem of, 280
^titotic Division in Amceha proteus, 495

Mixing Cylinder, Safety. 537
Mobilio, C., Development of Gland ot

Third Eyelid in Ox, 279

Mobius, ]\1., Meruliux sderotiorum. 409

Moina rectirostris, Life-cycle of, 159

Moldovan, J. Leucocytozoon ziemanni, 588

Moll's Glands in Pig, 474
Mollusca. See Contents
Molluscs, Phagocytic Organs of. 477

Mollusrum conlagiO)<um, 96

Monilia, Occurrence ot, in Sweden. 187

Monochrometer, Ultra-violet, 103

Monoclea, 597
Mouoophorum, New Species of, 490

Moral. H , Dermocystidium pusula (Pe'rez)

from the Newt's Skin, 497

Morawe, F., Granular Pearlite, 541

Moreau, F., Centrosome in the Uredineee,

407
]Morgan, A. H., Wing-veins of May-flies,

288
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Morgan, W. De, Echinoid Hybrids, 165
Moroflf, T., Development ofCompound Eye

of Crustaceans, 48;{

— Development of Muscles in Crustacea,

483
Morphology of Algse, 302
— of Bryophytes, 299
— of Pteridophyta, 299
Moriitatt, H., Plant Diseases, 93
Mortensen, T., Studv of Aderonyx loveni,

70
Moss, Japanese Saline, 398
Moss-capsule, Mite's Eggs in, 300
Moss-flora for Beginners, 597
MofcS-gails in Bavaria, 399
Moss-washer, 300
Mosses, Acrocarpous, Exotic, 82
— Cultivation on Sterilized Media, 106
— Culture of, 299
— Development of, 501
— European, P.aie, 899
— Exotic, 302
— North American, 400, 599
— of Borneo, 179
— of Lombok, 179
— of South Italy, HOI
— Philippine, 502
— Two Sahara, 399

]\Ioulds, Black, 007
— New, from the Cote d'lvoire, 610
Mounting Microscopical Preparations,

New" Method, 5'!6

— See aUo Contents
Mouret, M., Peyst<onnelia polymorpha, 84

Mouse, A mitosis in Epididymis of, 379
Mouth-parts of Mallophaga, 481
— of some Larval Beetles, 158

Mozejko, B., Berlin-blue Injection Mass,
329

— Cyclostome Eye, 284
— Subcutaneous Vascular System of

Amphioxus, 575
— Superficial Vascular System of Am-

phioxus, 155

Mucor, Protoplasmic Streaming in, 311

MucoracesB, 607
Mucous Membrane, Uterine, Minute Struc-

ture, 154
Muirhead,W., DiflerentiationofCellsinthe

Cerebrospinal Fluid by Alzheimer's
Method, 330

Muller, H. A. C, Nuclei in Plants, 393
Miiller, K., European Hepatics, 178, 301
— Study of Bhytisma ocerinum, 308
Miiller, R., Bacteiial Mutation, 316
Miiller-Tliurgau, Wine Bacteria, 196
Mumford, E. M., New Iron-Bacterium, 414
— The Higher Bacteria (Sphserotilus),

440, 462
IMummery, J.. Innervation of Dentine, 381
Munk, M., Coremium-formation in Penicil-

lium, 188
Munson, J. P., Yolk-nucleus, 150

Muratella elegans, 307
Murphv, P., Study of PhytopMhora infes-

tans, 404
Murray, J.. 337
— African Tardigrada, 136
— Australasian Eotifera, 455
— Micro-fauna of Bolivia and Peru, 156
— Notes on the Family CathvDuidse,

545
— South American Rotifera, 226, 230, 341,

449
Muscardine, Green, Use of, in the Control

of some Sugar-cane Pests, 409
Muscle, Poisoned, Degeneration of, 61
— Striated, Demonstrating the Clear and

Cloudy Fibres of, 432
Muscle-fibres and Muscle- cells of the

Heart of White Mouse, 61
— Branched, 61
— Heart, Rupture of, 380
Muscle-fibrils, Relation of to Tendon-

fibrils, 152
Muscles, Development of, in Crustacea,

483
Musculature and Foot-glands of Tonicella

marmorea. 285
— Changes of, in Sexually-mature Nereis

fucata, 386
Museum Demonstration Microscope, 624
Mutation, Bacterial, 316
Mycetozoa, History of the Study of, 518
— New, 195
— of Linnaeus, Notes on, 518
— See aho Contents
Mycological Notes, 89, 515
Mycology, British, 513
— Technical, 516
Mycorhiza, 410
— in the Asclepiadacese, 594
Myelintbrmen and Chondriosomes. 591

Myiasis, Phorid causing, in Man, 158
Myofibrils, Relation of, to Tendon Fibrils,

573
Myotome, Differentiation of, 59
Myrioamium Scirpi, 406
Mysis, Relict forms of, 485
Myxobacteriacese, Cultivation of, 533
Myxomycetes, Fiench, 94
MvxophyceaB, Eucapsis, a New Genus of,

181

Myxosporidia ofNorwegian Marine Fishes,

169
Myzoatomida, Structure of, 491

N

Nabert, A., Corpora al lata of Insects, 157

Namyslowski, B., Micro-organisms from

Salt-workings, 401

Nannoplankton, Swedish, Cyclotella3 and,

504
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National Pliyeical Laboratory, lid

Naiiinami, E., Cyclctclhu and Swedish
Nannoplaiiklon, ."")04

Nawaschin, S., Evohitiou of the Chalazo-
gams, 170

Neuri. E. de, Corynehacterium granulo-
math mallgni, 315

Nelson, E. M.. INIicroscope Coustruction
and the Side Screw Fine-adjustment,
ri31

— New Low-power Condenser, 528
— Note on Pleurosigma angulatuin, 530
Nematode of the Dromeilary, IG'2

— parasitic in S igitta. 488
Nematodes of Earthworm, 291
— of Lake Geneva, 584
Nemec, B., Study of the Lower Fungi, 510
Nemertine, New Fresh-water, and its

Devt'lopment, 585
Nereis fucata^ Sexually-mature, Changes

of Musculature in, 386
Nerve-fibres, Staining, with Neutral Red,

107
Nerves, Demonstrating, la Mammalian

Ovaries, 431

Nervous System of Anodonta cellensis.

Details of, 286
Sympathetic, Development of, in the

Frog, 59
Nervures of Anterior Wings in Ants, 581
Neubaur, R., Species of Cyclops, 290
Newstead, R., Remarkable Gall-producing

Psyllid from Syria, 287

Nichols, G. E., Fontinalis in North
America, 301

Nicholson, W. E., Bryophytes of South
Aberdeen, 503

— Marsupella apiculata^ 81
— Portuguese Hepatics, 399
Nickel, Brasses containing, 540
Nickel-cobalt System. 108

Nieman, C. W., Power of a Microscope,

210
Nienburg, W., Conceptacles ofthe Fucacese,

185
Nieremet, C. W. G., Corynehacterium

granulomatis maligni, 315
Niezabitowski, E. v. L., Fan Setae of

Prawns, 289
Nitardy, E., Male of Schizocerca homoceros^

491
Noack, K., Biology of Thermophilous

Organisms, 90
Notfray, E. and others, Diseases of Plants,

191

Noire, New Medium for Gonococcus, 425
Nordstedt, O., Algological Notes, 83
— Scandinavian Algse, 85
North, Sir Ford, Death of, 646

Norum, E., Norwegian Brown Algse, 606

Notes on the Shell Structure in the Genus
Lingula, Recent and Fossil (Proc),

645

Novy-iNIcNcal Medium for Cultivating
Try])anosomes, -ModilicaLioii of. 2H

Nowikoff, M., Carlilaginous Tissue in

lnvertebral(!S, 155
NozLmin, New (ieiius, 311
Nuclear Changes duiing Oogenesis, 378— Division of Amoebidium parasiticum,

295
— Structure in Salivary Glands o( ( "hiro-

nomous Laivse, 384
Nuclei in Plants, 393
— of Fla2;ellates, 196
— of Salivary Cells of Chironomus, Struc-

ture, 580
— Size of, in Cells of Drones and Workers

(Bees), 579 •

Nucleolus of Spirogyra and Chromosomes
of Higher Pkmts, 170

Nucleus and Cytoplasm in Inheritance, 56— of Closterium, 499
— of Sieve-tubes, 499
— Structure of, 465
Nudospongilla, 495
Nuroc Frog. Pigment Network in, 573
Nusbaum, J., Nuclear Changes during

Oogenesis, 378
Nutrition, EtFect of. on Hepatic Cells, 62
Nuttall, G. H. F., Experiments with

Theilerla pnrva and Ticks, 588
— Piroplasmosis, 587

O

Object-carrier, Electrically heated, for

Microscopes, 536
Object-holder for the Microscopical

Examination and Demonstration of

Mobile Objects. 526
Object-stage, Leitz Electrical. 527
— Reichert's New Movable Mechanical,

522

Objective, Microscope, Relation of Aper-
ture to Power in, 208

Objectives, New Achromatic. 420
Ociminger, M., Size of Nuclei in Cells of

Drones and Workers (Bees), 579
Octopods, Vascular System of, '68'i

Ocular, Simple Demonstration, 526
O'Donoghue, C. H., Reproductive Cycle

in Dasyurtiff viverrimis, 566
Odontopharnyx hmgicauda, 162

Oeliler, R., Method of Obtaining Pure
Trypanosome Strains, 536

Oestrup, E., West Indian Diatoms, 506
Okamura, K., Japanese jMarine Algse, 307
— Japanese Plankton. 504
Oligocligete. Marine, from Clare Island, 584
Oliva peruviana. Structure of, 578
Olpidium, New, Life-history and Cyto-

logy of, 404
Oogenesis, Nuclear Ciianges during, 378
OpTiioglossaceae, Vascular Anatomy of, 500
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Opliioglossum, Protocorni of, 298
Ophiuroid, Interesting New. 586
Optical Demonstrations, Kriiss Apparatus

fur, 207
— Indicatrix in Petrographic Microscope

Work, 212
— ^Methods, Application of, to Technical

Problems of Stress Distribution, 325
Organ of Jacobson in Foetal Cat, 152

Orthoptera, Spermatozoa of, 385
Osawa, G., Intertubular Cell-mass of the

Pancreas 380
OscillariesB, Change of Colour in, 505
Osseous Medulla, Deposition of Pigment

in Endothelium of Capillaries in, 572
Ostenfeld, C. H., Danish Plankton, 504
— Revision of Chsetoceras, 183
Osteoblasts and Osteoclasts, 153
Osteoclasts, Osteoblasts and, 153
Osterwalder, A., Wine Bacteria, 196
Ova and Vitelline Cells in Entomostraca,

386
— Ascaris, Preparation of, 216
— Attachment of, in Kurtus gulliveri, 382
— Fertilized, Efiect of Hypertonic Solu-

tions on, 165
Ovaries, Mammalian, Demonstrating

Nerves in, 431
Ovarj', Action of Eontgen Rays on, 62
— Corpus luteum and Interstitial Gland

of, 57
Oviduct of Hen, Minute Structure, 281
— Senile Involution of the Oviduct, 154

Oviposition in Ichneumon Flies, 385
Ovipositor, Structure of, in Dytiscidse, 481

Ovum, Human, Implantation of, 57
— of Ciona, Organ-forming Substances in,

477
Ox, Development of Gland of Third Eye-

lid in, 279
Oxyures of Uromastix, 69

Pancreas Cells, Chrondriome of, 280
— Intertubular Cell-mass of, 380
Pantocsek, J., Hungarian Diatoms, 505
Paraffin as Source of Energy, 423
— Blocks, Marking, 535
— Preparation of, for Embedding Purposes,

634
Paraffin-embedding, Dehydration and, 634
Paraffin-oil for Mounting Microscopical

Preparations, 636
Paralineus eliaahethse, 69
Parallohiopsis coutieri, 392
Paramcebse, Studies on, 166
Paramcecium, Bi-parental Inheritance in,

390
— Effect of Conjugation in, 389
Parasites and Pearls, 490
— Animal, Ingestion of Bacteria by, 95

Parasites, Intestinal, of Tadpoles, 392
— of Fishes, 497
Paraspores of Ceramiacese, 604
Paratyphoid-enteritidis Group, Selective

Medium for, 631
Parietal-cells in Gonads of Ascaris megalo-

cephala, 68
Parravano, N , Ternary Alloys of Iron-

nickel-raanganese. Nickel-manganese-
copper, and Iron-manganese-copper,
435

Parshley. H. M., Sex-determination in

Cattle. 472
Parthenocarpic Fruits, Seed-development

in, 395
Parthenogenesis in a Dipterous Insect, 385
Pascher, A., Fresh-water Algse of Middle

Europe, 601
— Microflora, 303
Pathogenic Bacteria, Isolation of, from

Stools, 424
pathology. Plant, General Study of, 312
Patzelt, v., Minute Structure of Adrenals

of the Frog, 154
Paulson, R., Report on the Lichens of

Epping Forest, 612
Pavillard, J., Observations on Diatoms,

402
— Periodicity of Plankton in the Western

Mediterranean, 601

Pawlowsky, E., Poison-gland of Scorpions,

289
— Structure of Poison-gland of Scolopen-

dra morsitans, 482
Pearl, R., Sex-determination in Cattle,

472
Pearlite, Granular, 541
Pearls, Parasites and, 490
Pecten, Experimental Metaplasmia in, 286
Pectinatella magnifica, Variations in Hooks

of Statoblasts in, 387
Pelourde, F., Fsaroniu>< hrasiliensis, 175
Peltigera lepidoplwra. Scales of, 411

Penard, E., False Conjugation of Diatoms,
182

Penguin's Gall-bladder, Fluke from, 293
Penieillium, Coremium-formation in, 188
— Petchii, 607
— Resistance of, to Toxic Substances, 191
— Study of, 309
Peranema, Reactions of, 167
Perard, C, Metahacterium polyspora, 519
Pereival, A S., Resolving Power of the

Microscope, 213
Periderm of Fossil Lycopods, 500
Peridiuieae resembling Flagellates and

Algse, 180
Peri-oesophageal Organ, Enigmatical, in

TineidsB, 384
Periopthalmus, Eyes of, 283
Peripatus, American Species, 288
Peristome in Ceratodon purpureus, 398

Peristomial Cilia, 72
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Perkins, J., Bryophytes of Bolivia, 179
Pernitzsch. F.. Pigmentatiou of Axolotl

Larvae, 4VG
Peronospora, New, 307
— parasitica, Huiistoria of, 8n
Pestalozzia, Study of, 88
I'eterti, T., Relation of Myofibrils to Tendon

Fibrils, 573
Petlivbridge, G., Rotting of Potato Tubers,

311
— Study of Fhytophthora infestans, 404
Petrographic ^licroscope, Fuess' New, 198

Work, Index Ellipsoid (Optical In-

dicatrix) in, 212
Oblique Illumination in, 211

Petromyzoii, Central Sensory Organs in,

575
Petry, I.. C. Protocorm of Ophioglossum,

298
Peyssonnelia polymorpha, 84
Phagocytic Organs of Molluscs, 477
Phallusia, Blood of, 285
Pheasants, Sterile and Hybrid, 472
Philatelic Microscope, Watson's, 318
Philiptsclienko. J., Development of Aptery-

gota, 157
PMllips, J. 0., Germinal Transplantation,

57
Phisalix, M., Multiplication of Hiemo-

gregarina roiilel, 588
Phisalix, ]Mme.. Hsemogi-egarine of Fer de

Lance, 497
Pholiotse, American, 190
Phoma itichardiae, sp. n., Morphology and

Development of, 512
Phorid causing Myiasis in Man, 158
Phoronids, New, 16o

Phosphorus, Influence of. unon the Proper-
ties of Mild Steel, 542'

Photolysis of various Complex Sugars
(Bioses and Trioses) by the Ultra-

violet Rays, 105

Photomicrographs, Standard Magnifica-
tion for, 110

Phycomyces nitens, Zygospore-formation in,

606
Phyllopods, Aberrations, 290
PhytopJdhora inftdans. Study of, 404
— parasitica sp. n., 510
Phvtoplaukton, Fresh-water, of Java,

* 180
Picard. F., Bacillary Septicaemia of the

Caterpillars of arctia caja, 316
— Bacterial Infections of Insects, 520
Picquenard, C. A., Crouan Algae, 605
— Guerinia, 184
Picrocarmin and Haemalum. Staining

Solutions, 107
Pierantoni, U., Nematode parasitic in

Sagitta, 488
Pig. Moll's Glands in, 474
— Plerocercoid from, 292

Pigeon, New Blood Parasite of, 74

Dec. 17th 1913

Pigment, Deposition of, in Endothelium
of Capillaries in Osseous Medulla,
572

— Netwojk in Nurse Frog, 573
Pigment-formation in Amphibian Larvce

382
Pigmentation of Axolotl Larvae, 476
Pinoy, E., Cultivation of the Myxobac-

teriaceae, 533
Piroplasmobis, 587
Pisum sativum. Bacterial Disease, of, 317
Pixell, H. L. M., New Phoronids, 163

Placenta of Dasypus novemcincius, 567

Plagiotheciopsis, New Genus, 502
Plague, Relation of the Tarbagan to, 614

Planaria polychroa. Minute Structure of,

294
Plankton, Danish, 504
— Fresh-water, of Fontainebleau, 401
— from Spain, 504
— Japanese, 504
— of the Plitvicer Lakes, 602
— of the Sydney Water Supply, 401
— Periodicity of, in the Western IMediter-

ranean, 601
— Portuguese, 180
Plant Diseases, 91, 191, 312, 410, 516, 610
— Pathology, General Study of, 312

Plants, Cultivated, Some Diseases of, 191
— Dune, Comparative Anatomy of, 394
— Jurassic, ot Yorkshire, 79
— Nuclei in, 393— Woody, Immature Leaves of, 172

Plasma-cells, Staining, 217
Plasmopara viticola. Resting Spores of, 307

Spore-germination and Infection

with, 187
Plastid, Individuality of the, 597

Plastosomes of Ascaris megalocephala, 291

Plate Cultures, Partition of, 425

Plate-culture of Anaerobic Bacteria, 424

Playfair, G. J., Plankton of the Sydney
Water Supply, 401

Plerocercoid from Pig, 292

Plessner, H., Eyes of Starfish, 387

Pleurotus ostreatus and P. ulmarius,

Studies on, 310
— uhnarius. Studies on, 310

Plimmer. H. G., 115
— " Bedellus immorialis,*' 121

— New Method of Blood Fixation, 534

Pleurosigma angulatum, Note on, 530

Podostomaceae, Embryology of the, 593

Podurid, New Cavernicolous, 157

Pohlia, 598
Poison-gland of Scolopendra morsitam^

Structure of, 482
— of Scorpions, 289
Polarizing Microscope, Model for, 616

Pollen-collecting Setae in Bees, 479

Pollen-grains of Hemerocallis, 498

Poly-embryony of Tatusea hybrida, 279
Polychaets, Formation of Setae in, 386

2 Y
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Polymagtix and its Affinities, 587
Polymorphism of Anursea aculeata Ehrbg.,

585
— of Trypanosoma gamhiense, 73
Folyphagus Euglense, Life-history and Cy-

tology of, 510
Polypodium, Chromosomes in, 296
— vulgare, 397
PolyporacesB, Study of Structure, etc., 609
PoJyporus squamosus. Observations on, 408
Polyiftigma ruhrum, 87
Polytrichum, Antheridial Development in,

81
— Discoloration of Cell-membrane in, by

Alkali, 299
— Spermatogenesis in, 177
Pond Life Exhibition, 339
Ponselle, A., Modification of the Novy-

McNeal Medium for Cultivating
Trypanosomas, 214

— Staining Trypanosoines, 432
Porifera. See Contents
Porous Metals, 109
Portevin, A., )8 Constituents of the

Aluminium-bronzes, 434
— Chemical Method for Investigation of

Alloys, 219
— Elastic Limit of Alloys, 436
— Influence of Annealing upon the

Structure of Alloys, 436
Potato Tubers, Kotting of, 311
Potts, F. A., Stolon-formation in Trypano-

syllis, 161

Power of a Microscope, 210— Relation of Aperture to, 209— Resolving, of the Microscope, 213
Prawn, Blind, of the Lake of Tiberias,

Structure of, 482
Prawns, Fan Setae of, 289
Preparation of Ascaris Ova, 216
Preparing Schizophyceae, New Method,

599
President, The, 115, 223, 225, 439, 644-7
Presidential Address, '' Bedellus immor-

talis," 118, 121

Price, R., Observations on Polyporus squa-
mosus, 408

Primrose, H. S., Heat-treatment of Gun-
metal, 540

Primrose, J. S. G., Heat-treatment of Gun-
metal, 540

Primulus kewensis, Cytology of, 296
Prionitis, Cystocarps of Antithamnion

and, 604
Pritchaid, Andrew, Old Microscope by,

100
Coi rection, 320

Projection Lanterns, Bausch and Lomb's,
201

Pronephros of Chrysemys marginata, 568
Prothalli, Fossil, 78
Prothallium of Anogramma leptophylla,

Protococcales, Systematic Arrangement of,

602
Protocorm of I^ycopodium, 500
— of Opiiioglossum, 298
Protoplasm, Extra-cellular, 572
Protoplasmic Streaming in Mucor, 311
Protozoa, Danish Plankton, 496
— Demonstrating the Presence of, in Soils,

329
— New Division of, 294
— Soil, 587
— See also Contents
Prurot, G., Formation of Setae in Poly-

chaets, 386
Psammosplisera fusca (Schulze), Distribu-

tion of, in the North Sea, 1

Psaronius hrasiliensis, 175
Pseudolithophyllum, New Sub-genus, 508
Pseudoplexaura crassa, Structure of, 493
Pseudopods of Foraminifera, Fixing, 426
Psyllid, Gall-producing, Remarkable, from

Syria, 287
Pteridophyta, Morphology of, 299
— See also Contents
Puttemans, A., Some Diseases of Culti-

vated Plants, 191

Pycnothyrium, 512

Q

Quekett Microscopical Club. 213, 327,423,
630

Presentation of John Cuthbert's

Reflecting Microscope by, 98
" Queketter," Dark-ground Illumination,

325
Quenching, Formation of Twin Crystals

by, 333

R

Raabe, H., Method for Demonstrating
Nuclear Structure, 217

— Nuclear Division of Amcehidium para-
siticum, 295

Rabl, H., Development of Derivatives of

the Visceral Cleft Region, 471
Radiotilum, 181

Radium-rays, Influence of, on Germ-cells,

574
Radley, Mr. P. E., 112,641
Ranisbottoni, J., Cytology of Fungus Re-

production, 515
— Uredineae, 511

Raskin, M., New Method of Staining
Diphtheria Bacilli, 331

Rassbach, R., Minute Structure of Shell

of Anodonta cellensis, 64
Ratz, S. v., Plerocercoid from Pig, 292
Ravaz, I.i., Resting Spores of Plasmopara

viticola, 307
Rawitscher, F., Study of Ustilagineae, 89
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